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Beauty is in the eye of the beholder.
Editorial

This edition’s cover is rather unusual for an Orthodontic journal, isn’t it?
Following a recent lecture in Spain, I was invited to visit a famous art
gallery, where I became absolutely fascinated by the uniqueness of the great
Spanish artist Luis Bolumar, whose work is featured on the cover. The first
things that attracted me were the unconventional eye shape and “Avatar” skin
color, and also that the artist had quite unusually painted teeth, with a very
fine smile arc.

LI E FROM THE MASTER

Accompanied by a fellow professional, Dr. Fernando, our conversation
soon turned to dentistry and I remarked that the lips were too protrusive, but
could be easily remedied by extracting 4 bicuspids, in order to retract the
front teeth and to reposition the lips. “No, no, no, no!” replied my Spanish friend.
“We love sexy lips!” This was not the first time I have heard Caucasian doctors
talking about sexy lips and this has always had me slightly confused.

iAOI CASE REPORT

I also met the famous speaker Dr. Ramon in Spain, who had recently been
invited to speak about lip profile in Shanghai. Prior to his lecture he visited
a night market and noticed many thick protrusive lips (in need of 4 bicuspid
extractions) and he realised that none of his case reports actually covered this
and was concerned that his topic would not be appropriate for oriental
doctors and their patients. Obviously different races have different profiles
and esthetics.

Crowding, Protrusion and Scissors
Bite: Extractions and Extra-Alveolar
Bone Screws

Both these stories have given me a deeper understanding of cultural
and physical differences and the need to think about how different people
perceive these. It’s very subjective!
Most of the cases presented in IJOI are Asian patients being treated by
Asian doctors, based on Asian esthetics. Most orthodontic literature is based
on Caucasian cases, so as the publisher, I sincerely hope that IJOI can add to
the orthodontic database and help bridge this cultural divide and allow a
better understanding for all cultures.

Treatment of a Deep Bite with Bilateral
Palatally Impacted Maxillary Canines

Class III Malocclusion with
Camouflage Treatment and Implant
Site Development

Simplified Open-window Technique
for a Horizontally Impacted Maxillary
Canine with a Dilacerated Root
FEEDBAC FROM THE WORLD

Feedback from the 2015 Beethoven
International Workshop
獎學金學員心得回饋

I hope that readers of and contributors to IJOI can relate to this and join us
as we continue on our path to glory.

Chris Chang DDS, PhD, Publisher of IJOI.

Examiner
Dr. W. Eugene
Roberts

Examiner
Dr. Thomas Han

Examiner
Dr. Tom Pitts

Examiner
Dr. Kwang Bum Park

Examiner
Dr. John J. J. Lin

Examiner
Dr. Homa Zadeh

Consultant
Dr. Frederick J.
Regennitter

Examiner
Dr. Fernando
Rojas-Vizcaya

Consultant
Dr. Tucker Haltom

Consultant
Dr. Baldwin W.
Marchack

Consultant
Dr. Stephen
Wallace

Consultant
Dr. J. Michael
Steffen

Consultant
Dr. Mark Y. K. Ou

Consultant
Dr. Larry White

Guest Editor
Dr. Rungsi
Thavarungkul

Contributors ( left to right ) :

Editorial Team >>

Dr. Hong Po Chang, Consultant
Dr. Ming Guey Tseng, Consultant
Dr. John Lin, Consultant
Dr. Frank Chang, Consultant
Dr. Johnny Liaw, Consultant
Dr. Chris Chang, Publisher

Please send your articles to beethoven.tw@gmail.com

IJOI 39 AOI A E RE ORT

eatment o a ee
m acte

ite with ilate al alatall
a illa

anine

b t act
Impacted maxillary canines is a common malocclusion. A 14 year female presented with a Class I deep bite malocclusion, complicated
with impacted maxillary canines, bilaterally. The right maxillary primary canine was retained. The Discrepancy Index (DI) for the
malocclusion was 15, but 16 points were added for the difficult position of the impactions, resulting in a total DI of 31. Extraction
of the primary canine prior to orthodontics treatment helped the axial inclination and position of the right impacted canine. After
opening up space for the upper canines, surgical exposure was performed by a periodontist to remove the soft tissue and bone
covering the crowns of the impactions to permit spontaneous eruption of the impactions. A cone-beam computed tomography (CBCT)
image was obtained immediately prior to the surgery to provide accurate localization of the impactions relative to the adjacent
teeth. Glass ionomer-cement bite turbos (GIBT) were bonded on the upper central incisors to open the bite at the beginning of active
treatment. To allow the cuspids to pass out of crossbite, GIBTs were placed on the mandibular first molars and the bite turbos on the
upper central incisors were removed. The patient’s dentition was well aligned as evidenced by a Cast Radiograph Evaluation (CRE) of
18. The overall treatment time was 31 mo. Opening the bite with GIBTs is beneficial for patients with low to average divergency of the
jaws, and competent lips. (Int J Orthod Implantol;39:4-19)
Key words:
Palatally impacted maxillary canines, surgical exposure, spontaneous eruption, CBCT, deep bite, Glass Ionomer Bite Turbos
(GIBT)

istory and tiolo y
A 14 year-old female presented with bilateral
unerupted maxillary canines and an over retained
upper right primary canine (Figs. 1-3). Both medical
and dental histories were noncontributory. The
Discrepancy Index (DI) for the malocclusion was 15
using the American Board of Orthodontics (ABO )
method. In addition, the difficult positions of the
impactions scored an additional 1 points, resulting
in an overall DI of 1. The scoring worksheets are at
the end of this case report.

4

After a 2-year-and- -months ( 31 months ) of
active treatment, the patient was corrected to
a near ideal result ( Figs. 4-6 ), with an ABO Cast
Radiograph Evaluation (CRE ) of 20. Pre-treatment
and post-treatment cephalometric and panoramic
radiographs document the corrected angulation and
position of the upper canines after the treatment
( Figs. 7 and 8 ). Cephalometric superimpositions
reveal excessive growth in the mandible compared
to the maxilla, which contributed to a Class III facial
profile (Fig. 9 ). The photographic summary of the
orthodontic treatment procedures is documented
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Fig. 1: Pre-treatment facial photographs

█

Fig. 4: Post-treatment facial photographs

█

Fig. 2: Pre-treatment intraoral photographs

█

Fig. 5: Post-treatment intraoral photographs

█

Fig. 3: Pre-treatment study models (casts)

█

Fig. 6: Post-treatment study models (casts)
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Fig. 7:
Pre-treatment cephalometric and panoramic radiographs

█

Fig. 8:
Post-treatment cephalometric and panoramic radiographs

Fig. 9:
Pre-treatment (black) and post-treatment (red) cephalometric tracings are superimposed on the anterior cranial base (left),
maxilla (upper right) and mandible (lower right).
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Fig. 10:
Bracket prescription: Low torque brackets on upper anteriors to get better torque control when opening space for the
impacted canines. Standard torque was used on the lower anteriors.

in Figures 10-1 . These procedures will be discussed

ia nosis

in detail after a discussion of the special imaging
and surgical requirements for the e cient recovery
of maxillary canine impactions ( Figs. 18-22 ). The
particular attention to proclination and intrusion
of the maxillary incisors to flatten the smile-arc is
illustrated in Fig. 2 .

Skeletal
Skeletal Class I (SNA 83.9°, SNB 84.1°, ANB -0.2°)
Average mandibular plane angle (SN-MP 29.6°,

FMA 24.0°)
Dental

Pretreatment, the maxillary impacted canines were
distinctly palpated in the palate, but confirming the
definitive positions of the impactions, relative to the
adjacent teeth, required CBCT imaging (Fig. 18). In

Bilateral Class I molar relationship
Overjet 2 mm
Deep over bite

100

of lower incisor crown

the absence of obvious anomalies and pathology

length (8 mm)

in the maxillary arch, the etiology of the impactions

2 mm space deficiency in the upper arch

was deemed to be abnormal paths of eruption.

1,2

Surgical exposure was performed to uncover the
impacted canines and remove bone from the
planned path of extrusion. Six weeks after exposure,
the maxillary cuspids erupted spontaneously, with
su cient crown exposure to permit the bonding of
brackets (Fig. 22).

.5 mm space deficiency in the lower arch
Four developing wisdom teeth
pper dental midline was coincident with the
facial midline lower dental midline shifted to
right 1 mm
Arch forms: symmetrical tapering ovoid shape in the

maxilla and the mandible

7
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Facial

P

Straight profile
Acute nasolabial angle
ertical facial proportions are within normal
limits (WNL)
Chin point slightly deviates to right
The ABO Discrepancy Index ( DI ) is 15, but 1

PRE-Tx

POST-Tx

DIFF.

SNA°

.

.1

-0.

SNB°

4.1

.

-0.2

ANB°

-0.2

-0.

-0.

SN-MP°

2 .

2 .5

-0.1

FMA°

24.0

24.1

0.1

4.2 mm

.0 mm

points were added for the difficult position of
the impactions, for an overall DI of

1. See the

subsequent worksheets for details

U1 TO NA mm
L1 TO NB mm

reat ent

ecti es

Maxilla (all three planes)
A

P: Allow for normal expression of growth

.

U1 TO SN°

0.0 mm
0.1

L1 TO MP°

11 .
.1 mm
5.

2. mm
20.0
- .1 mm
15.2

E-LINE UL

-1.0 mm - .2 mm -2.2 mm

E-LINE LL

-0. mm -0. mm

█ Table

0.0 mm

1: Cephalometric summary

ertical: Allow for normal expression of growth
Transverse: Maintain
Mandible (all three planes)
A

P: Allow for normal expression of growth

ertical: Open slightly

ertical: Maintain
Transverse: Expand
Facial Esthetics
Maintain

Transverse: Maintain
Maxillary Dentition
A

P: Maintain

ertical: Slightly intrude upper incisors
Transverse: Expand
Mandibular Dentition
A

P: Maintain

reat ent Plan
A non-extraction treatment approach with a full
fixed orthodontic appliance was planned to align
and level both arches. Low torque brackets were
selected for the upper anteriors to prevent excessive
flaring. An open window technique was planned to
uncover the impacted canines, utilizing CBCT images
for determining the precise position and orientation
relative to adjacent teeth.

8
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liances and reat ent Pro ress
The upper right primary canine was extracted
prior to the surgical uncovering of the impactions.
A full fixed .022” Damon

passive self-ligating

(PSL) appliance (Ormco, Glendora, CA) was installed.
Standard brackets were used for the lower arch,
and low torque brackets were used on the upper
incisors to prevent excessive flaring, when space was
opened for the impacted canines (Fig. 10). The initial
archwires were .014” Cu iTi on both arches. The
deep bite was opened with

IBT (Glass Ionomer Bite

Turbos) bonded on the lingual surfaces of the upper
central incisors (Fig. 11). Starting from the 2nd month
of treatment, cross arch elastics were placed from

I
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the lingual surfaces of the lower second premolars
and first molars to the buccal side of the upper first
premolars and first molars to decrease the buccal
overjet and upright the lower posterior teeth.
The archwire sequence progressed to .014x.025”
Cu iTi in three months. During arch alignment
open coil springs were installed to open space for
the impacted canines (Fig. 12). In the

th

month of

treatment, the patient was referred to a periodontist
for surgical exposure of both palatal impactions.
Before this surgery, CBCT images were used to
confirm the definitive localization of the impactions
and their relationship to the adjacent teeth (Fig. 18).

14y2m
█

Fig. 11.
U & L bonding: .014” CuNiTi archwires were used for both arches. The deep overbite was opened with GIBT (Glass Ionomer
Bite Turbos) bonded on the lingual surfaces of the maxillary central incisors.

14y5m
█

Fig. 12:
Upper arch: .014x.025” CuNiTi with open coil spring to open up space for the maxillary canines.

9

IJOI 39 AOI A E RE ORT

Two weeks after the surgery, the upper canines

as needed to open space to align all teeth in both

erupted spontaneously about

5 mm and were

arches (Figs. 15 & 16). Two months before debonding,

clearly visible in the palate (Fig. 21). Both maxillary

the finishing and detailing was accomplished by

canines were bonded with low torque brackets five

repositioning the brackets (Fig. 17). In the 1st month

months after the surgical exposure. At the same

of treatment, all fixed appliances were removed.

appointment,

IBTs were bonded on the lower first

molars and the previous

IBTs were removed from

the palatal surface of the maxillary central incisors

esults c ie ed

(Fig. 13). Three months later, a crown lengthening

The patient was treated to the planned result,

operation was performed on both maxillary canines

as documented by cephalometric radiograph

to remove the labial soft tissue prior to repositioning

superimpositions ( Figs. 4, 5, 6 and 8 ). For an over

the brackets (Fig. 14). Open coil springs were used

14 year old female, there was a surprisingly large

15y2m
█

Fig. 13:
Five months after surgical exposure, #13 & 23 were bonded with low torque brackets to enhance labial root torque while
aligning the palatally displaced canines to the labial and GIBT were bonded on lower first molars.

15y5m
█

10

Fig. 14:
Crown lengthening operation to remove the excess labial soft tissue on the maxillary canines was carried out before
repositioning the brackets.
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15y8m
█

Fig. 15: Multiple open coil springs are used to open space for optimal alignment of the maxillary dentition.

15y10m
█

Fig. 16: Positive overjet for the previously impacted maxillary canines was achieved eight months after they were bonded.

16y6m
█

Fig. 17: Two months before debonding, finishing and detailing were accomplished with bracket repositioning.

11
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amount of facial growth, as evidenced by

5mm

increase in mandibular length. A summary of the
cephalometric measurements is provided in Table 1.
The ABO Cast-Radiograph Evaluation (CRE) was 20 as
shown in the subsequent worksheet.

Mandibular Dentition
A

P: Increased axial inclination of the incisors

ertical: Compensatory extrusion of the lower arch

with normal expression of growth
Transverse: Expanded
Facial Esthetics

Maxilla (all three planes)
A

P: Increased

ertical: Increased
Transverse: Maintained
Mandible (all three planes)
A

P: Maintained

ertical: Increased
Transverse: Maintained

Lower facial height increased due to normal
expression of facial growth

etention
pper clear removable and lower 4-4 fixed retainers
were delivered. The patient was instructed to wear
the upper clear retainer full time for the first six
months and nights only thereafter. In addition, the
patient was instructed in proper home hygiene and
maintenance of the retainers.

Maxillary Dentition
A

P: Proclined incisors

ertical: Upper incisors were intruded
Transverse: Expanded

█
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inal

aluation o t e reat ent

In general, both upper and lower arches were
ideally aligned in a Class I relationship with good

Fig. 18:
CBCT images were taken before surgery to confirm the position of the impactions and their relationships with the adjacent
teeth.

T

D

I

IJOI 39

interdigitation. The deep overbite was reduced from

reveal the potential for impactions.3, According to

100

(2mm), and the overjet was well

a study of unerupted canines, the depth of the cusp

maintained with incisors in contact. The CRE score

tip, its proximity to the midline, and the degree of

was 20 points, reflecting problems in alignment

horizontal orientation were positively correlated

rotation of canines, marginal ridge discrepancies

with the length of treatment time to recover the

(8mm) to 25

molars, lack of occlusal

impacted teeth.5, Interceptive treatment involves

contacts, and axial inclination discrepancies for the

extraction of the primary canines and opening

st

of the lower 1 and 2

nd

st

mandibular 1 molars.

space for the impacted teeth. Furthermore, Ericsson
and urol

-

reported that extraction of the primary

canines between the age of 10 and 1

iscussion

usually

simplifies treatment and enhances the outcome.

The maxillary canine is the second most common
impaction, following the third molars. Most third

For the present patient, the cusp tips of the

molars are expendable, but maxillary canines

impacted canines overlapped the midline of the

are important dental units for both function and

lateral incisors bilaterally, indicating that the chance

esthetics. When they are impacted, they may

of self-eruption was only

compromise adjacent teeth. Therefore, management

right permanent canine remained impacted, the

of upper canine impaction is a routine but critically

cusp tip tilted inferiorly and the tooth axis improved,

important task for orthodontists. It has been reported

four months after extracting the primary canine.

that 5

This self-correction of an impacted canine often

of maxillary canine impactions are on the

4 . Although the upper

are positioned labially.

occurs after obstacles are removed from the path

Radiographic evaluation in late mixed dentition may

of eruption ( Figs. 19 & 20 ). Furthermore, the self-

palatal surface, but only 15

14y2m

█

Fig. 19:
Left: The cusp tip of upper right canine was superior to than that of left canine. The crowns of the impacted canines extended
to the palatal surface of the central incisors.
Right: An over-retained upper right primary canine interferes with the desired path of eruption for the impacted permanent
right canine.

13
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14y7m

█

Fig. 20.
Left: Four months after the upper right primary canine extraction, the cusps tips of the right canine had moved inferiorly and its
axial inclination had improved.
Right: Adequate space has been opened to align the impactions.

14y9m

█

Fig. 21: The upper canines began to erupt spontaneously two weeks after surgical uncovering.

14y10m

█

14

Fig. 22: Six weeks after surgical exposure operation, the previous impacted maxillary canines are continuing to erupt.
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correction of both the position and angulation

24). The follow-up crown lengthening procedure for

improved the potential for recovering the impacted

the maxillary canines may have been avoided if the

canines.

teeth had erupted further prior to bonding, but that
approach may have complicated the correction of

Removing the palatal soft and hard tissue in the path

the canine crossbites.

of eruption is essential for predictable spontaneous
eruption. 10-12 CBCT imaging is more sensitive

When palatally impacted canines are moved labially,

than conventional radiography for both canine

the chances of soft tissue accumulation on the

localization and the identification of root resorption

facial surface is high. Therefore, the patient should

13

on adjacent teeth. The surgery may be performed

be prepared in advance for the probable crown

after opening space for the impacted tooth or teeth.

lengthening surgery. In many instances, the excess

Treatment time is substantially reduced when the

soft tissue can be simply removed with a diode

bonding of fixed orthodontic appliances is delayed

laser.1

until the canine has erupted into the palate.1
IBTs on the central incisors were used in the

onclusion

present patient to achieve vertical control of the

In conclusion, the management of palatally

100

deep bite. Although an equal and opposite

impacted canines is a common challenge in

force was applied to upper and lower incisors, more

orthodontics. Early detection of impacted maxillary

intrusion occurred for the upper incisors in this

canines, and extraction of the primary canine

growing patient, resulting in a decreased incisal

extraction, often improves the position and axial

exposure as the facial height increased (Figs. 9, 23 &

inclination of the impaction( s ). CBCT imaging is

14y2m

█

16y9m

Fig. 23:
Intrusion and increased axial inclination on upper incisors during treatment is documented with pre-treatment and posttreatment cephalometric films.

15
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important for defining the position of the impactions
and assessing potential damage to adjacent teeth.
Proper uncovering of the impacted maxillary canines
by removing all soft and hard tissue in the path
of eruption is essential for achieving a favorable
spontaneous eruption. The latter usually results in
at least some self-correction of the long axis of the
impactions, which considerably simplifies alignment
with fixed appliances.

c no led e ents
1. Paul Head for English editing.
2. Thanks to Dr.

ancy

ie-Shiuh Chang and Dr.

ueh-Lung Wu for surgical exposure and crown
lengthening of the impacted maxillary canines.
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TOTAL D.I. SCORE

o

15+16=31*

LINGUAL POSTERIOR X-BITE
1 pt. per tooth

=
=
=
=
=
=

1 pt.
0 pts.
2 pts.
3 pts.
4 pts.
5 pts.

=

2 pts. per tooth

T
Total

0 pts.
2 pts.
3 pts.
5 pts.

=

5

(See Instructions)

=

Each degree < -2¡

x 1 pt. =

Each degree > 6¡

x 1 pt. =

SN-MP
≥ 38¡
Each degree > 38¡

=
x 2 pts. =

≤ 26¡

=

Each degree < 26¡
ANTERIOR OPEN BITE

T
Total

OTHER

0

=

CROWDING (only one arch)
1 Ð 3 mm.
3.1 Ð 5 mm.
5.1 Ð 7 mm.
> 7 mm.
T
Total

=
=
=
=

=

1 pt.
2 pts.
4 pts.
7 pts.

Skeletal asymmetry (nonsurgical tx)

Addl. treatment complexities

2

2

2

=

0

x 1 pt. =
x 2 pts. =
x 2 pts. =
x 2 pts. =
@ 2 pts. =
x 1 pts. =
x 2 pts. =
x 2 pts. =
@ 2 pts. =
x 2 pts. =
@ 3 pts. =
x 2 pts. =

the impacted maxillary canines.
Total

=
=
=
=

1 pt.

4

4

Identify: Surgical exposure was performed to uncover

OCCLUSION
Class I to end on
End on Class II or III
Full Class II or III
Beyond Class II or III

1 pt.

(See Instructions)

Supernumerary teeth
Ankylosis of perm. teeth
Anomalous morphology
Impaction (except 3rd molars)
Midline discrepancy (≥3mm)
Missing teeth (except 3rd molars)
Missing teeth, congenital
Spacing (4 or more, per arch)
Spacing (Mx cent. diastema ≥ 2mm)
Tooth transposition

2 pts. per mm. per tooth

2 pts.

x 1 pt. =
Total

LATERAL OPEN BITE

T
Total

=

Each degree > 99¡

0

=

4 pts.

x 1 pt. =

1 to MP ≥ 99¡

0 mm. (edge-to-edge), 1 pt. per tooth
then 1 pt. per additional full mm. per tooth

0

=

ANB ≥ 6¡ or ≤ -2¡

0

=
=
=
=

0

=

Total

CEPHALOMETRICS

OVERBITE
0 Ð 3 mm.
3.1 Ð 5 mm.
5.1 Ð 7 mm.
Impinging (100%)

Total

BUCCAL POSTERIOR X-BITE

Negative OJ (x-bite) 1 pt. per mm. per tooth =
T
Total

IJOI 39

heet

OVERJET
0 mm. (edge-to-edge)
1 Ð 3 mm.
3.1 Ð 5 mm.
5.1 Ð 7 mm.
7.1 Ð 9 mm.
> 9 mm.

I

0 pts.
2 pts. per side
4 pts. per side
1 pt. per mm.

=

8

pts.
pts.

pts.

additional

Total

=

0

* The additional 16 points is from the subsequent Impaction
Discrepancy Index
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Occlusal Contacts

a t a iog a h val ation
1

20

Total CRE Score

Alignment/Rotations

1
1

1

1

1

1

1

1

1

Marginal Ridges

Occlusal Relationships

1
2

1

Interproximal Contacts
Buccolingual Inclination

2

2
Root Angulation
Overjet

2

1

1

INSTRUCTIONS: Place score beside each deficient tooth and enter total score for each parameter
in the white box. Mark extracted teeth with ÒXÓ. Second molars should be in occlusion.
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m action i c e anc n e
1. Angulation of the canine to the middle in degree

≥ 30˚

Grade 1:
Grade 2:
Grade 3:

0˚~15˚
16˚~30˚
≥ 31˚

≥ 30˚

= 1pt.
= 2pts.
= 3pts.

otal

2. Vertical distance from the occlusal plane

4
3
2
1
Grade 1:
Grade 2:
Grade 3:
Grade 4:

Below the level of the CEJ
Above the CEJ, but less than halfway up the root
More than halfway up the root, but less than the full root length
Above the full length of the root

= 1pt.
= 2pts.
= 3pts.
= 4pts.

otal

2. Mesiodistal position of the canine tip
1

Grade 1: No horizontal overlap
Grade 2: Overlap with lateral incisor
Grade 3: Overlap with central incisor

2

3

3

2

1

otal
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For more information on benefits and
re uirements of i
members please isit
our official website: http://iaoi.pro.

iAOI

How to oin iAOI
Certified members of the
Association are expected to
complete the following three
stages of requirements.

1. Member
Doctors can go to http://iaoi.
pro to apply for membership to
join iAOI. Registered members
will have the right to purchase a
workbook in preparation for the
entry exam.

2. Board eligible
All registered members
can take the entry exam.
Members will have an exclusive
right to purchase a copy of
iAOI workbook containing
preparation materials for
the certification exam. The
examinees are expected to
answer 100 randomly selected
questions out of the 00 ones
from the iAOl workbook. Those

International Journal of Orthodontics Implantology (IJOI) is the o cial
publication of International Association for Orthodontists Implantologists (iAOI).

who score 0 points or above
can become board eligible.

3. Diplomate
Board eligible members are
required to present three written
case reports, one of which has to
be deliberated verbally. Members
successfully passing both written
and verbal examination will then
be certi ed as Diplomate of iAOI.

4. Ambassador
Diplomates will have the
opportunity to be invited to
present six ortho-implant
combined cases in the iAOI
annual meeting. Afterwards,
they become Ambassador of
iAOl and will be awarded with
a special golden plaque as the
highest level of recognition in
appreciation for their special
contribution.

I nternational
A ssociation for
O rthodontists &
I mplantologists
國際矯正植牙學會
歡迎至 http //iaoi.pro 獲得更多 iAOI 會員權益
與專科認證等最新消息。

加入 iAOI，
共創牙科的未來！
如何加入 iAOI？
欲取得國際矯正植牙學會會員資
格，需完成下列階段：

1. Member
醫師可以在網站 http://iaoi.
pro/ 直接申請加入會員資格，申
請完成的醫師將具有資格索取線
上考題題庫或是考題題庫紙本，
得用以準備入會考試。

2. Board eligible
所有申請加入會員資格的

醫師始可參加入會考試，參加
考試的醫師將從四百題題庫選
出的一百道題目作答，以 70 分
（含）為通過標準，通過的醫師
即可獲得 Board eligible 資格。
考試的時間為一個小時。下次考
試的時間為2014/11/30（日）於
台灣台北金融研訓院。

3. Diplomate
已獲得會員資格者，需
要提出三篇案例報告，其中一
篇案例需要再做口頭報告，通

＊國際矯正植牙期刊 (IJOI) 是國際矯正植牙學會 (iAOI) 發行的官方刊物。

過審查後，始可獲得 iAOI 的
Diplomate 資格。三篇案例中，
至少須有一篇案例，同時涵蓋 矯
正與植牙領域。此為單一案例的
個案報告。報告人和評論人需在
規定的時間內完成報告及講評。
每個報告人需在 12 分鐘內報告
單一個案。大會會在第十分鐘時
響第一次鈴，第十二分鐘到時會
直接將麥克風關閉。每個個案報
告結束後，全體評論人共有八分
鐘可以講評。 大會會在第六分鐘
時響第一次鈴，第十分鐘到時會
直接將麥克風關閉。評論人如果

有額外的意見可以以書面方式提
供給報告人。

4. Ambassador
獲 得 院 士資格 的 醫師 ， 將
有機會受邀在 iAOI 年度大會中
提出六篇矯正與植牙結合的案例
報告。完成報告的醫師，始取得
iAOI Ambassador 的資格，並
且獲頒紀念獎牌，以表揚醫師對
學會的特別貢獻。

Ortho
dontic

2015. 12. 27

Solutions to
Asymmetry & TMJ Problems

強力推薦

張慧男醫師

我第一次聽 Dr. Menzel 的演講是在三年前美國 Damon Forum 的 break out
session，當時就對她深入的案例分析以及獨到的治療方式印象深刻。隔天我
‘
又再次去重聽她的演講，赫然發現昨天的鄰席聽眾-加拿大名醫 Dr. Jean Rene
也忍不住跑來重聽，他告訴我：「這次來聽這個演講就夠本了！」她與眾不
同的魅力可見一般。

Dr. Elizabeth
Menzel
Dr. Menzel 來自德國，成長於南非，
於法蘭克福大學完成她的矯正訓練。
她的專長在以系統性診斷，搭配使用
自鎖式矯正器的矯正方式來處理嚴重
的顳顎問題。她在德國南方有自己的
臨床診所，也在英國和立陶宛治療有
嚴重顳顎疾病的矯正患者。

今年在歐洲的 Damon Forum 再度聆聽她的演講，她熱情的表達魅力再次征服
全場觀眾。Dr. Menzel 的專長在以簡潔的矯正技術來處理各式的 asymmetry
問題。由於她的分析能深入討論 TMJ 與 occlusion 的關係，讓我們對病因及其
發展可以有更深入的體會，也因此可以發展出有創見的治療方式。這是我二
十多年來聆聽這麼多矯正演講，深感極具啟發性的一名講者。她不僅是一位
實踐家，也是一位哲學家。誠懇向大家推薦這一場今年絕對不能錯過的原創
演講！
時間：2015/12/27 9:00-17:00

報名方式：

地點：台灣金融研訓院 菁業堂

官方網站：http://iaoi.pro

台北市羅斯福路 3段62號2-3F

或報名專線：03-5711377

收費表：
11/30 前報名

12/01 後報名

會員價

3,600

5,000

非會員價

5,000

7,000 元

「會員」為已註冊並繳交入會費、2015年費之醫師，
其餘皆適用「非會員」價（未註冊者請至http://iaoi.pro註冊）。
協辦單位會員同享會員價
，因故退費需扣除一成行政手續費用。

入會費
1,000

年費
3,000

第一階段資格考
Board Eligibility Exam
9,000
13,000
含入會費、年費、考試及證書費

匯款帳戶：
日盛國際商業銀行（815）光復分行（0347）
帳號：105-27376210-000
戶名：國際矯正植牙學會

主辦單位：

國際矯正植牙學會

協辦單位：

中華民國齒顎矯正學會

台灣口腔矯正醫學會

湧傑企業股份有限公司

有限公司

Animation & Illustration Workshop
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Advanced Keynote Workshop
2015

12/ 05Ð07

Fri-Sun
2016

10/ 22Ð24

Sat-Mon

9am-5pm
Limited to
25 particiants

Eﬀective dental presentation in todayÕs digital
world requires not only clear clinical photos
but also diagrams and animation to engage
the audience. Moreover, these visual tools are
excellent aids to make your presentation
unique and memorable. In this workshop Dr.
Rungsi will share his dental illustration
experiences and demonstrate step by step
how to create an illustration from an initial
sketch to a Þnished piece. Active participation
and completion of workshop assignments are
required for workshop participants.
TOPICS:
Learning objectives

Early Bird by

2016/8/5
The fees include three fullday workshops, three
nights of shared
accommodation, local
transportation and meals
during the workshop
period. Airport pick-up is
not included.

• Design illustration in Keynote.
• Showcase your own drawing with stunning
animation in Keynote.
• Animation composition.
Requirements:
• Mac computer with OSX 10. 10.X
• Keynote 6.X (the latest)

Lecturer
Dr. Rungsi Thavarungkul
Thailand
Cover Illustrator of the
Orthodontics book
series.

TEL: +886-3-573-5676

course@newtonsa.com.tw
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la

aloccl ion with amo lage eatment
an m lant ite evelo ment

mma
A 28-year-old woman presented for orthodontic evaluation with a concave profile, anterior cross-bite, multiple missing teeth, and
a skeletal Class III malocclusion. The ABO Discrepancy Index (DI) was 50. Because of asymmetric tooth loss in the lower arch, space
was closed for a fixed prosthesis on the right side, but the left side was prepared for an implant, by moving the second premolar
distally to develop a more favorable implant site. A passive self-ligating appliance, with bite turbos and bone screw anchorage,
achieved optimal occlusal function and pleasing esthetics. This severe mutilated malocclusion was treated to an acceptable dental
outcome in 49 months: cast-radiograph evaluation (CRE) of 32 with a pink and white dental esthetics score (P&W) of 3. (Int J Orthod
Implantol;39:24-49)
Key words:
Implant site development, anterior cross-bite, Class III malocclusion, non-extraction, miniscrews, extra-alveolar anchorage.

istory and tiolo y
A 2 -year-old female sought orthodontic treatment
for a concave profile and irregular dentition (Figs. 1

Skeletal

and 2). Clinical evaluation revealed a Class III molar

Class III (SNA 83°, SNB 87°, ANB -4°)

relationship, anterior crossbite, and a crowded

Insufficient bone height and width of the

maxillary anterior segment. Cephalometric

implant site in the area of tooth 1

radiographs before and after treatment document
the conservative correction of the severe Class III

#

Dental

skeletal relationship (Figs. 2 and 3). Before treatment

Angle Classification: Class III on both sides

photographs of the maxillary anterior segment

Tooth Size to Arch Length Discrepancy: 10 mm in

show severe crowding and an anterior crossbite (Fig.

the maxillary arch

4). There was no contributing medical history nor
known habits, but the asymmetric loss of mandibular
molars was a challenging complication. The etiology
of the Class III malocclusion was probably ectopic

Blocked out: teeth #6 and 11
Crossbite: teeth #3-5 and #7-10
Missing Teeth: #19 and 30

eruption of the maxillary central incisors, and the

Compromised Prosthesis: Teeth #29-31

tooth loss was due to caries. Superimposition

American Board of Orthodontics (ABO)

of cephalometric tracings ( Fig. 5 ) document the

Discrepancy Index (DI): 50 (see subsequent work

successful dentofacial management of the severe

sheet)

skeletal malocclusion.
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Dr Ariel Chang,

Instructor, Beethoven Orthodontic Course (Left)

Dr Chris Chang,

Founder, Beethoven Orthodontic Center
Publisher, International Journal of Orthodontics& Implantology (middle)

Eugene Ro erts,

Consultant, International Journal of Orthodontics & Implantology (right)

█

Fig. 1: Pre-treatment facial, intraoral photographs and dental models (casts)
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█

Fig. 2: Pre-treatment cephalometric radiograph

█

Fig. 3: Post-treatment cephalometric radiograph

█

Fig. 4:
Pre-treatment photographs show maxillary crowding,
anterior crossbite, and blocked-out canines.

Facial
Concave profile with protrusive lower lip

eci ic

ecti es o

reat ent

Maxilla (all three planes)
A - P: Maintain
ertical: Maintain
Transverse: Increase
Mandible (all three planes)
A - P: Maintain
ertical: Maintain
Transverse: Maintain
Maxillary Dentition
A - P: Retract molars and incisors
ertical: Maintain
Inter-canine Width: Increase
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Fig. 5:
Superimposed cephalometric tracings show dentofacial changes over 49 months of treatment (red) compared to the
pretreatment positions (black).

Inter-molar Width: Increase

P

Buccolingual Inclination: Increase
Mandibular Dentition
A - P: Retract incisors and molars
ertical: Maintain

PRE-Tx

POST-Tx

DIFF.

0

SNA°
SNB°

5

-2

ANB°

-4

-2

-2

Inter-canine Width Inter-molar Width: Maintain

SN-MP°

2

2

0

Buccolingual Inclination: Maintain

FMA°

22

22

0

U1 TO NAmm

.0mm

.5mm

Facial Esthetics
Correct concave profile and protrusive lower lip

U1 TO SN°
L1 TO NBmm

reat ent lternati es
Since the patient had a concave profile and
#
asymmetric missing lower molars ( 17, 19 and 30),

several treatment plans were proposed. In the first
scheme proposed removing the existing lower right

115
.0mm

112
1.0mm
0

L1 TO MP°

-0.5mm
- .0mm
-

E-LINE UL

-2.0mm

-2.5mm

0.5mm

E-LINE LL

.5mm

-1.0mm

-4.5mm

█ Table

1: Cephalometric summary
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fixed prosthesis, extracting both the endodontically
#

treated lower left second molar ( 18) and the upper
#

left second molar ( 15 ), and placing an implant
#

Then Class III early light short elastics ( 2oz, 3/16” )
were applied, and in the

th

month, the arch wires

were changed to .014x.025” Cu iTi. The posterior

to replace the missing molar 1 . The patient was

crossbite between the upper right first molar and

concerned about losing two additional teeth, so

the lower second molar was corrected by bonding

she rejected it. The second treatment plan retained

a button on the palatal surface of the upper first

both molars, but as before proposed an implant-

molar, and applying a cross elastic ( 3oz, 1/8” ) to

#

supported prosthesis to replace 1 . However, the

the labial surface of the lower second molar.

use of implants was handicapped by a narrow

In the 12 th month, the wires were changed to

implant site that required bone augmentation. The

.01 x.025” titanium molybdenum alloy (TMA). Space

patient found bone grafting to be undesirable, so

redistribution for implant site development was

another treatment modality was proposed. In the

initiated by compressing a coil spring between the

third treatment plan, the second premolar would

lower left premolars. Bracket repositioning to correct

be retracted for implant site development, thereby

second order axial inclinations was performed

creating a space between the lower left premolars.

according to a progress panoramic radiograph.

This approach would produce a three premolar

Class III elastics ( 3.5oz, 3/16” ) were used to correct

morphology on the lower left side, resulting in

the sagittal relationships. In the 1

a compromised Class II molar occlusion. Also,

wire was changed to .01 x.025” stainless steel (SS)

miniscrews in the infrazygomatic ( IZC) crests may

in the upper arch and .01 x.025” SS in the lower

be needed to retract the upper dentition. Accepting

arch. At this point, the space between the lower left

these limitations, the patient agreed to the third

posterior teeth was closed, but the upper anterior

treatment plan.

teeth were flared severely. Two OrthoBoneScrews

th

month, the

( Newton’s A, Hsinchu City, Taiwan ) were placed

liances and reat ent Pro ress

dentition.5. Reshaping the contour of the maxillary

fixed appliance ( Ormco

and mandibular incisors was performed to eliminate

Corporation, Glendora, CA ) was selected, and the

the interdental dark triangles. Power chain links

following third-order adjustments were specified:

and power tubes were used to close the space. In

standard torque brackets were bonded inversely

the 2nd month, the space between the lower right

( upside down ) on upper incisors, and low torque

posterior teeth was closed (Figs. 6-9). Consistent with

brackets bonded inversely on lower incisors. The

principles of implant site development

An .022” slot D M

-11

and the

Bite turbos

achievement of optimal periodontal support,12-1 the

composed of glass ionomer cement were bonded

width of the edentulous ridge was increased from

on the lower central incisors. After three months

4- mm (Fig. 10) by retraction of the second premolar

of alignment and leveling, the crossbite problem

#
( 20) (Fig. 11).

initial archwire was .014” Cu iTi.

1-

was resolved, and the bite turbos were removed.

28

bilaterally in the I C to distalize the whole maxillary
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0

0

Fig. 6:
At the beginning of the treatment, brackets were bonded on the upper arch, and an .014” CuNiTi arch wire was applied. Two
bite turbos were bonded on the lingual surface of the mandibular central incisors to open the bite for correction of the anterior
cross bite.

2

█

T

2

Fig. 7:
In the third month of the treatment, brackets were bonded on the lower arch, and .014” CuNiTi arch wires were applied to
both arches. Class III elastics (Quail, 2oz, 3⁄16”) were used from the maxillary first molar to the mandibular second premolar. The
anterior bite turbos were removed since the cross bite had been resolved.
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18

18

18

█

28

28

30

18

Fig. 8:
In the eighteenth month of the treatment, the arch wires were .016x.025’’ SS in the upper and .017x.025’’ TMA in the lower.
Abundant use of class III elastics resulted in flaring of the upper incisors. The application of class III elastics were stopped and
two OrthoBoneScrews were inserted on the infrazygomatic crests (IZC) bilaterally to retract the entire maxillary dentition.

28

█

18

28

28

Fig. 9:
In the twenty-eight month (28M) of the treatment, the lower arch wire was .016x.025” SS. The space between the mandibular
left premolars was enough for an implant.
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4

7

16

2

█

Figs. 10:
Before the implant site development, the width of the alveolus at seven months (7M) was about 4mm and the arch wire was
.014x.025”CuNiTi (left). At sixteen months (16M) space was being opened between the premolars with a compressed coil
spring on a .017x.025” TMA arch wire (middle). At thirty-two months (32M) the width of the implant site was about 8mm. Thus
~24 months of the implant site development enlarged the width of the atrophic ridge from 4 to 8mm.

█

Figs. 11:
After the space was created (upper left and right), a concavity was noted on the buccal aspect of the implant site (lower left). A
follow-up cone beam computed tomography (CBCT) image shows relatively low bone density in the implant site (lower right).
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█

Figs. 12:
The CBCT scan (left) revealed that trimming 2mm of the irregular top of the ridge resulted in 5mm of bone width (right) to
place the implant.

lant Place ent
A pre-operative Cone-Beam Computed Tomography
(CBCT) scan was taken to evaluate the alveolar bone
#
volume in the implant site (between 28 and 29). Also,

the mental foramen was located and the depth of
implantation site was decided. From the slice views,
it was apparent that reducing the ridge height 2mm
would result in 5mm of implant site width (Fig. 12).
The goal was to place an implant, that was .5mm

█

Figs. 13:
The alveolar ridge was incised with a #15 scalpel to prepare
for flap reflection.

█

Fig. 14:
The surgical stent was fitted to guide the first lancer drill for
the initial osteotomy.

in diameter and 11mm in length. The surgical stent
was designed for precise implant placement in three
dimensions. The implant fixture was positioned mm
below the future crown margin, with a distance of
at least 1.5mm from the adjacent teeth. The 2B- D
rule for dental implant planning, placement and
restoration was followed. 15 A crestal incision was
performed at the lingual line angle with a

o.15c

scalpel. Sulcular incisions were made on the buccal
and lingual sides of the adjacent teeth, followed by
reflection of full-thickness mucoperiosteal flaps.
After 2mm of the ridge was trimmed, the surgical
stent was fitted to guide the first lancer drill for the

32

initial osteotomy. A periapical film was taken with a

the osteotomy and its distance from the adjacent

surgical guide pin placed to check the long axis of

teeth ( Figs. 13-15 ). Following the manufacturer’s
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ta e

month, reshaping the contour of the

maxillary right incisors was performed to eliminate
the interdental dark triangles. The upper right
central incisor bracket was also repositioned as
indicated by the panoramic film. Before de-bonding,
a small interproximal space ( 1-2mm ) reopened,
█

Figs. 15:
To assess the position of the initial osteotomy, a surgical
guide pin was placed (left) and a periapical radiograph was
taken to check the mesiodistal angulation and the distance
to the adjacent teeth (right).

instructions the ridge was expanded step by step
until the size of the expansion drill was the closest

so a fixed prosthesis was constructed to retain
the corrected position. After

months of active

treatment, all fixed appliances were removed. pper
and lower clear overlay retainers were delivered for
both arches, and the patient was scheduled for the
implant placement surgery.

but still less than the desired implant diameter. Then,
an implant fixture (Ø3.5X8.5mm, TwStar® MegaGen®

Taiwan) was installed with a torque of 0 -cm. After
implant placement, there was a greenstick fracture
noticed in the buccal plate, that was covered with
a bone graft ( Bio-Oss® Geistlich Biomaterials ) and a
membrane (Lyoplant® B. Braun), and then sutured. The
flap was repositioned and closed with interrupted
5-0 nylon sutures (Fig. 16). Post-operative periapical
radiographs were taken to check the position and
angulation of the implants.

█

lant Prost esis a rication
Prosthesis fabrication procedures were performed
about five months after the implant was installed.
The post height of the abutment was marked
and then reduced extra-orally with a diamond
bur to achieve 2mm of occlusal clearance for the
fabrication of a porcelain fused to metal crown
( Fig. 17 ). The cuff height of the abutments was
also marked and prepared, to conform to the soft
tissue contour. Prior to making the impression,

Figs. 16:
The implant fixture was installed, but the buccal bone plate was less than 2mm thick, and a green-stick fracture was noted on
the buccal surface (left). A cover screw was secured and synthetic bone graft material was gently packed over the site (center
left). Then, a collagen membrane was positioned over the site (center right), extending within the incision line. The flap was
repositioned and sutured (right).
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the abutment screw was torqued to 5- -cm ( Fig.

#
Then a thicker cord (KnitTraxTM, 1) for soft tissue

18 ). The screw access hole for the abutment was

reflection was packed in the crevice with a cord

fitted with a small cotton pledget and closed with

packing instrument (Fig. 19). When adequate tissue

a temporary sealing material (Caviton, GC). Double

retraction was achieved, a direct impression was

core packing impression technique was chosen.

made with polyvinyl siloxane impression material.

#

A thinner ( KnitTraxTM, 00 ) gingival retraction

Following the impression, the retraction cords were

cord for soft tissue compression was placed first.

removed, and the interocclusal index was recorded

█
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Figs. 17:
After being marked (left), the abutment was reduced (center)
and polished to provide clearance for the fabrication of the
porcelain fused to metal crown (right).

█

Fig. 18:
Before making the impression, the abutment screw was
torqued to 35-N-cm with a screw driver and a torque ratchet.

█

Fig. 19:
Retraction cord was positioned with a packing-placement
instrument (left), and a direct impression was obtained (right).
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with bite registration material. The impression was

three (23 M), thirty-two (32 M), and forty-nine (49 M)

poured in type I dental stone, and the casts were

months (Fig. 22).

subsequently mounted on an articulator using the
bite record (Fig. 20).
Two single, porcelain fused to metal crowns were

Maxilla (all three planes)
A - P: Maintained

fabricated by a commercial laboratory for the lower

ertical: Maintained

left second premolar and second molar. A similar

Transverse: Expanded

fixed prosthesis was made to bridge the lower
right second premolar and first molar. The marginal
integrity was verified with a dental explorer and
appropriate tightness of the contact area was
confirmed with dental floss. After clinical adjustment
and verification of fit and occlusion, the crown
removing lugs on the lingual side were trimmed
away. The permanent crowns and bridge were then
luted into place with permanent cement (Fig. 20).

Mandible (all three planes)
A - P: Retracted
ertical: Increased
Transverse: Maintained
Maxillary Dentition
A - P: Retracted
ertical: Maintained
Inter-canine Width: Maintained

esults c ie ed

Inter-molar Width: Increased

The final dentofacial result is documented with

Incisor Control: Retracted and extruded slightly

photographs and casts in Fig. 21. The therapeutic

Alignment: Rotations of teeth #2 and 4

sequence is illustrated with a series of four
panoramic radiographs exposed at the following
stages during the treatment: start ( 0 M ), twenty-

█

Marginal Ridges: Discrepancies between teeth #2, 3,

15, and 16

Figs. 20:
The impression was poured in type IV dental stone and sectioned for prosthesis fabrication (left). The final prostheses were
completed (center). After subtle adjustments, the permanent crowns were completed and luted into place (right).

35

IJOI 39 AOI A E RE ORT

█

36

Figs. 21: Post-treatment facial, intraoral photographs and dental models (casts)

III

T

I

D

IJOI 39

0

2

2

49

█

Fig. 22:
The panoramic radiographs show the progress of the treatment at the start (0M), 23 months into treatment (23M), 32 months
into treatment (32M), and at the finish, following 49 months of treatment (49M).
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Buccolingual Inclination: Flaring of teeth #2 and 15

acceptable result for a severe Class III, mutilated
malocclusion (DI=50), but it was not ideal because of

Mandibular Dentition

the following discrepancies:

A - P: Retracted
1. Alignment and rotation:

ertical: Molars extruded

the buccal positions of the second molars, and

Inter-canine Width: Decreased

distal out rotation of the lower left canine.

Inter-molar Width: Decreased slightly
Incisor Control: Retracted

2. Marginal ridge discrepancies:
#

Alignment (Rotations): Distal-in tooth 19, mesial in
#

points were scored for

points were scored

for maxillary premolars and molars.

#

tooth 27, and mesial-out tooth 31
Marginal Ridges: Discrepancy between teeth #31 and

. Buccolingual inclination: 10 points were scored for
molar discrepancies form ideal.

32
Buccolingual Inclination: Lingual tipping on teeth #18,

4. Occlusal contacts: 2 points were scored for the

19, and 30

absence of antagonist contacts on second molars.
Facial Esthetics
Lower lip retracted to significantly improve the

points were scored for

interdigitation problems.

facial profile

. Root Angulation: 1 point was scored for

etention
pper and lower clear overlay retainers were
delivered after the fixed appliances were removed.
A new lower overlay retainer was made after the
completion of the implant-supported crown. The
patient was instructed to wear the retainers full time
for the first

5. Occlusal relationship:

months and nights only thereafter.

Home care and retainer maintenance instructions

inadequate alignment of the lower left premolar
region.
The Pink and White (P&W) score of

was excellent

for soft and hard tissue esthetics in the maxillary
anterior segment, as will be subsequently
documented.

were provided.

iscussion
inal

aluation o

reat ent

The final alignment was assessed at 2 points with
the ABO CRE, as documented on the form that
appears later in this report. This was considered an

38

The current difficult malocclusion ( DI 50 ) was
corrected with extensive interdisciplinary therapy.
Some of the more important aspects of the
treatment will be discussed separately.
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Maxillary

It is well known that upper incisors flare when
crowding is corrected without extractions or enamel
stripping. This problem is enhanced with the use of
Class III elastics. To resist these undesirable changes,
low torque braces are indicted for the maxillary

High

1

STD

12

10
0

ow

incisors ( Fig. 23 ). A convenient method for a low
torque effect is to bond standard brackets inversely

3

---

Mandi ular

(upside down). In this way, the torque value achieved
is -12 and - , which helps prevent incisal flaring (Fig.

24). In addition, the abundant use of Class III elastics
tends to tip lower incisors distally, so high torque
brackets are indicated. Since there are no high
torque brackets designed for lower incisors in the

High

---

STD

-1

-1

0

ow

-

-

---

Maxillary

-12

-

0

---

D M series, low torque brackets bonded inversely
to establish the desires torque (Fig. 24).

Mandi ular
█

0

Fig. 24:
The upper table lists torque values for maxillary and
mandibular brackets in the D3MX series as follows: central
incisor (1), lateral incisor (2) and canine (3). Inverting the
standard (STD) brackets (arrows) results in the torque values
listed in the lower table.

lant ite e elo

ent

Orthodontic tooth movement through an
█

Fig. 23:
Conservative (nonextraction) correction of maxillary anterior
crowding and the use of class III elastics tends to flare
maxillary incisors and tip mandibular incisors distally. To
offset these side effects, decreased torque is required in
upper incisor brackets and increased torque is required
for lower incisor brackets. For pretorqued brackets, a
convenient way to achieve the necessary incisor torque is to
bond the incisor brackets inversely (upside down).

edentulous site can increase bone height and
width, and also result increased attached gingiva.
The critical factor is the health and level of epithelial
attachment of the tooth or teeth to be moved into
the defect. Theoretically, implant site development
can be accomplished in any portion of the alveolar
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ridge where an implant is to be placed, and the
regenerated bone width is directly related to the
buccal-lingual dimension moved through the
defect. The bone created by moving a tooth
through the edentulous site is relatively stable and
the reduction of the alveolar width is relatively small.
In a study by okich, the loss of bone mass was less
than 1

from the end of the treatment to 4 years

after treatment. The reduction of the alveolar ridge
width was less than 2

from the end of the therapy

to 5 years after treatment. the principle of implant
site development is also applicable to a narrow
alveolar ridge.10 A significant limitation of the studies
cited is the variance that many investigators have
noted, particularly in the posterior mandible as will
be discussed below.

onsideration or

Before treatment, the width of the edentulous
ridge was less than .5 mm, which was inadequate
for an implant planned. Since avoiding a bone
augmentation was desirable, two types of implant
site development were considered. The first
option was to retract the second premolar into the
edentulous first molar area. The other option was to
move the second molar into the edentulous space
and to place an implant in the second molar area.
The first option was chosen: retracting the second
premolar to create space for an implant between
the premolars on the left side. Advantages for this
approach were better surgical access and more
predicable production of adequate keratinized

Implant Site Development
(second premolar retraction 5 --> )
(second molar protraction <--7 )

Bone Augmentation
(first molar area)

Orthodontic
Treatment Time

Longer to retract the tooth

Recovery Time after
Bone Augmentation

o (sufficient bone) or less

Longer

Di culty of Surgery

o (sufficient bone) or easier

Complicated
(bone expansion or bone block
technique)

Compromised :
premolars 1 molar
45
4I 5

Occlusion

40

e Present Patient

Better :
2 premolars
45
45 I

2 molars

Less

Best :
2 premolars
45
45I

2 molars
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gingiva, which is crucial for maintaining the health

papilla is primarily determined by the bone support

of an implant. Another advantage in separating the

on the tooth side of a restored edentulous space. If

premolars is maintenance of the interdental papilla.

there is sufficient soft tissue volume, its height can

As two teeth are moved apart, the interproximal

be increased by applying pressure interproximally

papilla remains adjacent to the tooth that is not

to squeeze the papilla vertically, but only minor

moving, and a red patch, lined with non-keratinized

improvement can be expected with that procedure.

sulcular epithelium, is created in the wake the tooth

Although the mandibular posterior segment is rarely

11

that is moved. This is called Atherton’s Patch. For an

an esthetic problem, inadequate papillae in the

adult patient, there is little or no tooth eruption after

interdental areas may contribute to food impaction

11

so the interdental papilla

and soft tissue inflammation. All considered,

may either fail to completely fill the interdental

retracting the second premolar was superior for

area, or its regeneration may not take place until

implant site development compares to protracting

long after the completion of orthodontic treatment.

the second molar.

orthodontic treatment,

According to Tarnow,

12

when the distance from

the contact point to the crest of bone is 5 mm or

However, when the flap was reflected during

less, the papilla is present almost 100

of the time.

implant surgery, the buccal bone covering the

However, runder reports that the presence of the

lower left premolars was very thin, and a green-

13

Implant
Site Development

Occlusion

eratinized gingiva
around implant site
Di culty of surgery
(implant insertion)

Atherton’s Patch

Second Premolar
Retraction
(4 I5 5 7)
Compromised :
premolars 1 molar
45
4I 5

ormal

Second Molar
Protraction
(4 5 7 I7)
Better :
2 premolars
45
45 I

2 molars

Decreased Insu cient

Easier to approach

Harder

Between I and 5
(slightly aesthetics compromised)

Between

and I

41

IJOI 39 AOI A E RE ORT

stick fracture was noticed on the buccal bone labial

is inadequate, bone augmentation is needed.

to the implant. The ridge width in the implant site
mm, which is the approximately the buccal-

The fixture platform should be placed mm deeper

lingual diameter of the second premolar. Since the

than the predetermined final crown margin.15 The

gingival thickness was 1.5mm, the residual bone

angulation of the implant should be parallel to

width at the crest was

the adjacent teeth, and any discrepancy should

was

5mm, which is marginally

adequate for placement of a

.5mm diameter

be no larger than 15 degrees. During the initial

implant. However, for ridge widths of 4-5mm

implant healing phase, there is a delicate balance

Wang

1

recommends ridge splitting or expansion

between the bone resorption and formation events

to conserve bone, and guided bone regeneration

that compose the modeling and remodeling

(GBR) with a membrane covering may be necessary

aspects of wound healing. Osseointegration is

to optimize the osseous support. The flap design for

achieved by remodeling the dead bone supporting

BR should be larger than for single implant surgery.

the implant interface. After implant placement,

The conclusion from the present experience is that thin
buccal bone before treatment is a contraindication for
implant site development. Implant site development
can create bone to widen an atrophic ridge, but it may
not create enough bone for optimal implant support.
Although ridge augmentation with bone block graft
can be avoided by using the implant site development
method, but GBR procedures might still be necessary at
the time of implant surgery.

primary mechanical stability is gradually replaced
by the secondary biological stability achieved by
remodeling the interface.1

.1

The first 2 to

weeks

after implant placement is the most critical aspect of
the healing period for humans, because the interface
can be disrupted, leading to excessive mobility.

ela se o

losed

ace

Removing the existing fixed prosthesis ( Fig. 22 )

lant e lace ent

from the lower right posterior segment exposed
an edentulous area about 10mm in length. Since

The D placement of an implant in an appropriate,

the second and third molars were present in that

restoratively driven position requires careful

quadrant, space closure was indicated. Thirty-two

planning. Mesiodistally, the implant should be

months of molar protraction successfully closed the

placed in the center of the edentulous ridge, no

space, but it reopened again after only two months.

closer than 1.5mm to the nearest tooth. From the

There are multiple factors relating to the relapse of

buccolingual aspect, it is desirable to place the

space closure.

implant in the middle of the ridge, but it is essential

42

to leave at least a 2mm thick bone plate on the

Periodontal Factor: Teeth are retained in the

buccal surface. If the bone width of the implant site

alveolar bone by the following groups of supportive
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fibers: (1) Circular fibers run in the free gingiva and

when space is closed. Bonded buttons are effective

encircle the tooth ( 2 ) Dento-gingival fibers are

for applying force on the lingual surface and

embedded in the cementum of the supra-alveolar

for retaining space closure. A relapse of space

portion of the root and project from the cementum

closure can be addressed by re-closing the space

into the free gingival tissue ( 3 ) Dento-periosteal

and simultaneously performing a supracrestal

fibers are embedded in the cementum of the supra-

fiberotomy. With respect to the present patient,

alveolar portion of the root but terminate in the

fixed appliance retention of the buccal space closure

tissue of the attached gingiva (4) Transseptal fibers

was planned by restoring the approximated teeth

run straight across the interdental septum and are

with splinted crowns, so the less than 1.5mm of

embedded in the cementum of adjacent teeth.

space reopening was easily resolved with a small

When a tooth is extracted the interdental transeptal

metal pontic, bridging the two teeth. When closing

fibers are disrupted. As an extraction space is closed,

large spaces, it is better to perform a gingivectomy

the supracrestal fibers are compressed between

during space closure whenever excess tissue

approximating teeth, but there are no natural

appears in extraction site. Tight space closure followed

transeptal fibers connecting the newly contacting

by surgical intervention to generate scar tissue is a
practical biological method for eliminating the reopening
of closed extraction sites.

teeth, so the relapse of space closure is probable.

1

Atherton 11 noted that the approximating teeth
appear to push and compress the gingiva, creating
a fold of epithelial and connective tissue rather

For the present patient, the blocked-out maxillary

than moving through the soft tissue. The tissue

cuspids were due a severe tooth size to arch

compressed by space closure may provide force to

length discrepancy. Aligning the maxillary anterior

reopen the space after it is closed. This undesirable

segment, without extractions or enamel stripping,

sequelae is not a pathologic phenomenon, but just

usually results in incisal flaring, and Class III elastic

an unwanted aspect of normal physiology. Contrary

intensify the problem (Fig. 23). Bilateral miniscrews

to periodontal ligament, the collagen component of

were used in the I C to retract the entire maxillary

the supracrestal fibers has a very low rate of turnover,

arch. The camouflage treatment to correct the Class

and may never fully adapt to the therapeutic change

III buccal segments resulted in a final CRE score of 2

in tooth position. Fortunately, surgical fiberotomy

points, which deviated from ideal primarily in three

and intervention to remove excess interdental soft

categories: alignment rotation, marginal ridges and

tissue generates a scar-type healing reaction that

buccolingual inclination.

has a positive effect on retention of space closure.
Buccolingual inclination alone lost 12 points which
atural spacing in a dental arch

indicates the lack of upper and lower buccal root

presents one of the highest potentials for relapse

torque, especially on second molars. Detailing with

Dental Factor:
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third order wire bending is particularly important

incisors. This problem can be resolved by decreasing

when arch widths are changed during treatment.

the torque of the maxillary incisor brackets and

Particularly for Class III patients with a transverse

then retracting the entire upper arch with bone

skeletal discrepancy, correction of buccal-lingual

screws placed in the I C areas. In contrast with the

axial inclinations must be handled carefully to avoid

conventional molar anchorage, bone screws provide

gingival and or bone clefting.

osseous anchorage for dental correction that is not
deleterious to the facial profile.

Alignment rotation and marginal ridges lost

and

points, respectively. These deficiencies reflect
bracket bonding problems and inadequate detailing

onclusion

adjustments during the final stage of treatment. It is

A severe skeletal malocclusion, with multiple missing

often di cult to see these subtle changes clinically,

teeth in the lower arch, was treated conservatively

so it is wise to collect prefinish records, particularly

with extra-alveolar anchorage and implant therapy.

casts, about

months before the anticipated finish

Implant site development increased the width of

of treatment. The casts can then be scored with

the edentulous space, but did not produce su cient

the CRE method to identify problems that can

bone for the implant, so ridge augmentation after

be corrected with bracket repositioning or wire

the implant was placed was necessary with TR.

1 -21

bending during the finishing phase.

Superimposition of the cephalometric tracings (Fig.

ent

5) show the maxillary position was maintained, but

Thanks to Dr. Chuan Wei Su for his instruction and

the mandibular position was increased vertically,

Mr. Paul Head for his proofreading.

due to extrusion the molars. Both the maxillary
and mandibular arches were retracted with extra
alveolar bone screws, but the retraction was more
pronounced in the lower arch because of the Class III
elastics. The incisal tipping that usually results from
Class III elastics was prevented by decreasing the
bracket torque on maxillary incisors and increasing
it for the mandibular incisors.
In conclusion, abundant application of Class III
elastics, to conservatively resolve crowding in the
maxillary anterior segment, typically flares the upper
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LINGUAL POSTERIOR X-BITE

i c e anc n e

o

heet

1 pt. per tooth

Total

3

=

BUCCAL POSTERIOR X-BITE
2 pts. per tooth

44

TOTAL D.I. SCORE

CEPHALOMETRICS

OVERJET
0 mm. (edge-to-edge)
1 Ð 3 mm.
3.1 Ð 5 mm.
5.1 Ð 7 mm.
7.1 Ð 9 mm.
> 9 mm.

=
=
=
=
=
=

1 pt.
0 pts.
2 pts.
3 pts.
4 pts.
5 pts.

15

=

0 Ð 3 mm.
3.1 Ð 5 mm.
5.1 Ð 7 mm.
Impinging (100%)
Total

(See Instructions)

=

Each degree < -2¡

x 1 pt. =

Each degree > 6¡

x 1 pt. =

SN-MP
≥ 38¡
Each degree > 38¡

=
x 2 pts. =

≤ 26¡

OVERBITE
=
=
=
=

0 pts.
2 pts.
3 pts.
5 pts.

=

2

=

Each degree < 26¡

4

1 to MP ≥ 99¡

=

Each degree > 99¡

2

ANTERIOR OPEN BITE

OTHER

0 mm. (edge-to-edge), 1 pt. per tooth
then 1 pt. per additional full mm. per tooth

Supernumerary teeth
Ankylosis of perm. teeth
Anomalous morphology
Impaction (except 3rd molars)
Midline discrepancy (≥3mm)
Missing teeth (except 3rd molars)
Missing teeth, congenital
Spacing (4 or more, per arch)
Spacing (Mx cent. diastema ≥ 2mm)
Tooth transposition

=

0

LATERAL OPEN BITE
2 pts. per mm. per tooth
Total

=

0

x 1 pt. =

Addl. treatment complexities

1 Ð 3 mm.
3.1 Ð 5 mm.
5.1 Ð 7 mm.
> 7 mm.
Total

Identify:

=
=
=
=

1 pt.
2 pts.
4 pts.
7 pts.

=

7

Class I to end on
End on Class II or III
Full Class II or III
Beyond Class II or III

=
=
=
=

additional

Total

46

=

8

pts.
pts.

pts.

1 pt.
2

0

x 1 pt. =
x 2 pts. =
x 2 pts. =
x 2 pts. =
@ 2 pts. =
x 1 pts. =
x 2 pts. =
x 2 pts. =
@ 2 pts. =
x 2 pts. =
@ 3 pts. =
x 2 pts. =

=

2
2
2

6
=

Low (0 pt), Medium (1 pt), High (2 pts)

Gingival biotype :

0 pts.
2 pts. per side
4 pts. per side
1 pt. per mm.

8

=

IMPLANT SITE

OCCLUSION

1 pt.

6 mm of excessive gingival display
Total

Lip line :

2 pts.

(See Instructions)

Skeletal asymmetry (nonsurgical tx)

CROWDING (only one arch)

4 pts.

x 1 pt. =

Total

Total

0

=

ANB ≥ 6¡ or ≤ -2¡

Negative OJ (x-bite) 1 pt. per mm. per tooth =
Total

Total

Low-scalloped, thick (0 pt), Medium-scalloped, medium-thick (1 pt),

=
High-scalloped, thin (2 pts)
Shape of tooth crowns : Rectangular (0 pt), Triangular (2 pts)
=
Bone level at adjacent teeth : 5 mm to contact point (0 pt), 5.5 to 6.5 mm to
=
contact point (1 pt),
7mm to contact point (2 pts)
Bone anatomy of alveolar crest : H&V sufficient (0 pt), Deficient H, allow

3

simultaneous augment (1 pt), Deficient H, require prior grafting (2 pts), Deficient V or Both

=
=

H&V (3 pts)

Soft tissue anatomy :

Intact (0 pt), Defective ( 2 pts)

Infection at implant site :

None (0 pt), Chronic (1 pt), Acute( 2 pts)

3

=
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a t a iog a h val ation
Occlusal Contacts

2

POST-TREATMENT
Total Score:

32

Alignment/Rotations

8
1

1
1

1

1

1

Marginal Ridges

Occlusal Relationships

6

3

1

1
Interproximal Contacts

0

Buccolingual Inclination

10
1
2

1
2

2
2

1
1
Root Angulation

Overjet

2

1

1
INSTRUCTIONS: Place score beside each deficient tooth and enter total score for each parameter
in the white box. Mark extracted teeth with ÒXÓ. Second molars should be in occlusion.
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in

hite

thetic co e

eoe

gical

own engthening

otal core
1. in

Total =

sthetic core
5
5
6
2
4
23 4
1
1
16 3 5 1
6

6

1

1

2
5
3
2
3

4

1

4
1

1

1

1

1

1

1

1

2.

1. Mesial Papilla

0 1 2

2. Distal Papilla

0 1 2

3. Curvature of Gingival Margin

0 1 2

4. Level of Gingival Margin

0 1 2

5. Root Convexity ( Torque )

0 1 2

6. Scar Formation

0 1 2

1. M & D Papilla

0 1 2

2. Keratinized Gingiva

0 1 2

3. Curvature of Gingival Margin

0 1 2

4. Level of Gingival Margin

0 1 2

5. Root Convexity ( Torque )

0 1 2

6. Scar Formation

0 1 2

hite sthetic core ( for Micro-esthetics )
1
4

4

4
4

3

1

3

1 5
2
21
3

3

2
2

48

1

5

5

5

6

6

6
6

2

Total =

1

1. Midline

0 1 2

2. Incisor Curve

0 1 2

3. Axial Inclination (5 , 8 , 10 )

0 1 2

4. Contact Area (50%, 40%, 30%)

0 1 2

5. Tooth Proportion (1:0.8)

0 1 2

6. Tooth to Tooth Proportion

0 1 2

1. Midline

0 1 2

2. Incisor Curve

0 1 2

3. Axial Inclination (5 , 8 , 10 )

0 1 2

4. Contact Area (50%, 40%, 30%)

0 1 2

5. Tooth Proportion (1:0.8)

0 1 2

6. Tooth to Tooth Proportion

0 1

2
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m lant b tment

T

an ition

I

Total =
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1. M & D ( Center )

0

1

2

2. B & L ( Buccal 2 mm )

0

1

2

3. Depth ( 3 mm )

0

1

2

4. Angulation ( Max. 15º )

0

1

2

5. Distance to Adjacent Anatomy

0

1

2

1. M & D ( Center )

0

1

2

2. B & L ( Buccal 2 mm )

0

1

2

3. Depth ( 3 mm )

0

1

2

4. Angulation ( Max. 15º )

0

1

5. Distance to Adjacent Anatomy

0

1

2
2

2. A utment transition ontour
1

1

11

1. Fixture Cervical Design

N Y

2. Platform Switch

N Y

2 6

3. I-A Connection Type

E I

7

4. Abutment Selection

S C

5. Screw Hole Position

P B

6. Marginal Bone Loss

N Y 0 1 2

7. Modified Gingival Contour

N Y 0 1 2

8. Gingival Height

N Y 0 1 2

9. Crown margin fitness

N Y 0 1 2

1. Fixture Cervical Design

N Y

2. Platform Switch

N Y

3. I-A Connection Type

E I

4. Abutment Selection

S C

5. Screw Hole Position

P B

6. Marginal Bone Loss

N Y 0 1 2

7. Modified Gingival Contour

N Y 0 1 2

8. Gingival Height

N Y 0 1 2

9. Crown margin fitness

N Y 0 1 2

3
83

2 6

83

3

5

5

7

4

2 6
8
8 42 6
77
44

E : external connection,
I : internal connection,
5
S : screw type,
C : cement type,
P : palatal/central,
B : buccal
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Dear Chris:

Dear Chris:

... My development as lecturer and orthodontist has
evolved greatly. Thanks to this great experience, I came
back from Taiwan with the best and latest technique,
knowledge, valuable and practical tools, including how
to make successful presentations using the resources
of MAC technology-rightly led by you in your country. I
have also received invaluable and unparalleled academic
material on the proper use, benefits and applications of
mini-implants.

... I can only say that the Workshop exceeded my
expectation and it was truly amazing. Lectures by the
world class orthodontists (Dr. Chris Chang and Dr. John
Lin), and wealth of knowledge from your many years of
dedication, wisdom, and clinical experiences were evident
through the cases you presented. I am also very much
appreciative of the opportunity to observe you actively
and effortlessly practicing what you teach through the
chair-side observation session held in your very busy
practice.

I will always be thankful not only to you but also to your
friendly and dedicated wife, your clinic team in which I
found a model for organization, care and functionality.
I will never forget all the attentions received and all the
time spent on my professional
development regardless of the
multiple occupations andother
responsibilities you all have ... .

First, as an innovative educator, you encouraged us to
be innovative. Second, you taught us your system and
showed us tools in Damon and OBS for us to succeed
and duplicate it in each of our own practices. Third, you
motivated us to continue to continually improve the
system. Personally, I am very
grateful and thankful for these
three pieces of advice you gave
to us ... .
John K.S. Tong, DDS, MAGD
Cupertino, California USA

Dr. Patricia Vergara Villarreal (right)
Orthodontist, the Military University.CIEO. of Bogota

For more information and registration, visit
http://iworkshop.beethoven.tw
Like

Chris Chang

On Facebook
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Damon, OBS & ISTA

ig aw

ISTA for Impacted Cuspids in-o ce workshop
includes one half-day hands-on practice
1. ISTA with Screw Placement
2. ISTA with Connective Tissue raft
3. Suture Technique

Day
1 :00
14:00
14:40
15:00

14:00 Welcome Lunch
14:40 Orientation
15:00 Introduction of Beethoven
Dental roup
1 : 0 Chair-side observation

Day
:00
O

ISTA
ertical Incision ubperiosteal unnel ccess

e note

or

10: 0
11:00
12: 0
14:00
15:00

Day
0 :00
10:00
10:10
12: 0
14:00

o

Make your presentation great

I ve been a eynote user and lecturer for
years. ln June I had the opportunity to attend
ewton s A s Introductory eynote course.
To my surprise, I still learn a lot from this
supposed to be basic course.
If you think this is a computer course that
will show you step-by-step how to use the
application, please reconsider. This course is
to teach you hands-on, clinical presentation
tips. After this course I m sure that any of you
can go back and give a better presentation in
your daily dental practice.

10: 0 Optimized Orthodontic Treatment I
Dr. Chris Chang
11:00 Break
12: 0 Optimized Orthodontic Treatment II
Dr. Chris Chang
1 :50 Lunch
15:00 Screw Model Practice
1 : 0 Chair-side observation

10:00 ISTA for Impacted Cuspids
10:10 Break
12: 0 Damon Screw Dr. John Lin
1 : 0 Lunch
1 :00 ISTA for Impacted Cuspids
In-o ce Workshop (Pig Jaw)

Day

- eynote

0 :00

10:00 Introduction of eynote:
Organize your patient files for
presentation

If you want to improve communication in
your practice, and with patients, this -hour
course is definitely worth it.

10:00

10:10 Break

10:10

11: 0

~ Dr. Rungsi Thavarungkul, Thailand

11: 0

1 : 0 Lunch

14:00

15: 0

15: 0

15:45 Break

15:45

1 :00 Make it isual

Lecturer, Advanced Keynote Animation and Illustration Workshop

ey Presentation Principles I
ey Presentation Principles II

Damon & OBS Workshop

Keynote Presentation workshop

Registration:

includes two half-day lectures, two halfday chair-side observation sessions, one
model practice and one surgical hands-on
session.
Registration fees cover local transportation,
meals and two nights of shared
accommodation (double occupancy).
Airport pick up is available upon request
with additional charges.

includes one day of lecture and handson practice, focusing on improving your
professional digital communication skills.
The workshop adopts the Macintosh
(Apple) system and its native presentation
software, Keynote '09.
Registration fees cover local transportation,
meals and one nights of shared
accommodation (double occupancy).

A 50% deposit is required to complete
registration.
To make a payment by wire, please contact
us at course@newtonsa.com.tw or call
+886-3-5735676 for more information.
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mma
A 16 year female presented with marked functional and esthetic deficits secondary to crowded, asymmetric malocclusion with
bimaxillary protrusion and incomplete, bilateral posterior buccal cross-bite (scissors bite). The Discrepancy Index (DI) was 29
for this severe malocclusion. All four first premolars were extracted to resolve crowding and lip protrusion. The buccal crossbites
were corrected with trans-arch elastics anchored by extra-alveolar (E-A) OrthoBoneScrews (OBSs) placed in the mandibular
buccal shelves, bilaterally. Alignment was achieved with a passive self-ligating appliance and bite turbos. This severe
malocclusion was corrected with only 21 months of active treatment. Outcomes for the pleasing result were a Cast-Radiograph
Evaluation of 24, and a pink & white dental esthetics score of 4. Follow-up records one year after treatment documented the
stability of the result. (Int J Orthod Implantol;39:54-70)
Key words:
Self-ligating fixed appliance, bilateral buccal crossbite, bite turbos, bone screw anchorage, mandibular buccal shelf.

istory and tiolo y
A 1 -year- -month girl presented with concern
about decreased masticatory function due to lingual

ia nosis
Skeletal

tipping of her posterior teeth, lip protrusion, and

Class I ( SNA 90 °, SNB 88 °, ANB 2° )

a small maxillary midline diastema with a black

Low mandibular plane angle ( SN-MP 30°, FMA

triangle (Figs. 1-3). The facial profile (convexity) was

23° )

good, but there was a bimaxillary protrusion with a

Condylar heads symmetric in length and

particularly prominent lower lip. either the medical

position (Fig. 10)

nor dental histories were contributory. Moreover,
there was no evidence of contributing oral habits or

Dental

temporomandibular dysfunction. The patient was

Mandibular dental midline was 2mm to the left

treated to an acceptable result, as shown in Figs.

of the facial and maxillary midlines.

4- . The diagnosis, treatment and outcomes for this
challenging malocclusion are discussed in detail.

Small maxillary midline diastema with a black
triangle
Bilateral Class I canine and molar relationships
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Dr Hui-Hwa Chen,

Lecturer, Beethoven Orthodontic Course (Left)

Dr Chris Chang,

Founder, Beethoven Orthodontic Center
Publisher, International Journal of Orthodontics& Implantology (middle)

Eugene Ro erts,

Consultant, International Journal of Orthodontics & Implantology (right)

█

Fig. 1: Pre-treatment facial photographs

█

Fig. 4: Post-treatment facial photographs

█

Fig. 2:
Pre-treatment intraoral photographs revealed severe
crowding and buccal crossbite

█

Fig. 5:
Post-treatment intraoral photographs

█

Fig. 3: Pre-treatment study models (casts)

█

Fig. 6: Post-treatment study models (casts)
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█

Fig. 7:
Pre-treatment cephalometric and panoramic radiographs
show the crowded dentition and four un-erupted 3rd molars.

█

Fig. 9:
Superimposed tracings of pre-treatment (black) and post-treatment (red) cephalometric radiographs show the retraction of the
incisors and protraction of the buccal segments in both arches.

█

Fig. 8:
Post-treatment cephalometric and panoramic radiographs
document the alignment of the dentition and change in
facial profile after extracting four premolars and closing
space.
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P
PRE-Tx

POST-Tx

0

0

SNA°

ANB°

2

2

0

0

2

1

22

1

SN-MP°
Fig. 10:
The morphological symmetry of the condyle heads is
documented for the open (two center views) and closed
(two outer views) positions, for the left and right condyles,
respectively.

2

FMA°

U1 TO NA mm

mm
115

U1 TO SN°

L1 TO NB mm
Lingual crossbite of the maxillary left lateral
#
incisor ( 10)

Buccal crossbite of three molars: one on the right

(#2), and two on the left (#14 &15)

0
0

SNB°

█

DIFF.

mm
10

L1 TO MP°

5 mm

2 mm

112
mm
5

mm
11

E-LINE UL

-0.5 mm

0 mm

0.5 mm

E-LINE LL

2 mm

-0.5 mm

2.5 mm

█ Table

1: Cephalometric summary

Facial
Lower lip protruded

Mandible (all three planes)

The American Board of Orthodontics (ABO)
Discrepancy Index (DI) was 2

eci ic

ecti es o

ertical: Maintain

reat ent

1. Resolve maxillary and mandibular crowding.
2. Correct bilateral buccal crossbites.
. Achieve an ideal overjet and overbite relationship.

Maxilla (all three planes)
A - P: Maintain
ertical: Maintain
Transverse: Maintain

A - P: Maintain
Transverse: Maintain
Maxillary Dentition
A - P: Retract incisors
ertical: Intrude incisors
Inter-molar Inter-canine Width: Maintain
Mandibular Dentition
A - P: Retract incisors and decrease their axial inclination
ertical: Maintain
Inter-molar Inter-canine Width: Maintain
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liances and reat ent Pro ress

Facial Esthetics

A .022” slot Damon

Reduce lower lip protrusion

passive self-ligating ( PSL )

bracket system (Ormco, Glendora, CA) was selected.

reat ent Plan

High torque brackets were bonded on the maxillary
#

1. Extract all four first premolars ( 5, 12, 21, 28 ) to
resolve crowding (Fig. 11) .
2. Reduce bimaxillary protrusion to improve lip
profile.
. Place an extra-alveolar (E-A ) OrthoBoneScrew
( N ew ton’s A , Hsinchu City, Taiwan ) in each
buccal shelf of the mandible (Fig. 11) to serve as
anchorage for elastics to correct the lingually
#
tipped molars ( 18, 19 and 31).

4. Intermaxillary elastics to correct the sagittal
discrepancy.
5. Detail occlusion with finishing bends and settling
elastics.
. Retention with clear overlay retainers in both
arches.

incisors and the arch was aligned with an .014”
Cu iTi archwire (Fig. 12 ). Bite turbos, constructed
with Fuji II glass ionomer cement, were placed on
the occlusal surfaces of the lower left lateral incisor
#
#
and canine ( 22 & 23) to facilitate correction of the
#
crossbite of the maxillary left lateral incisor ( 10). One
#
month later, when the crossbite ( 10) was corrected

(Fig. 13), the anterior bite turbos were removed, and
occlusal bite turbos were bonded on the lower first
#
#
molar ( 30) and the lower left second premolar ( 20).

Standard torque brackets were then bonded on all
mandibular teeth, except the second molars, and
an .014” Cu iTi archwire was placed. At the same
appointment, buttons were bonded on the lingual
#
surfaces of the mandibular left 1st molar ( 19), and
#
both lower second molars ( 18 & 31). Cross elastics

(Chipmunk 1/8” 3.5oz ) were applied to correct the
posterior crossbites bilaterally.
In the 4thmonth of treatment, an OrthoBoneScrew
( OBS ) ( 2x12mm, Newton’s A, Taiwan ) was inserted
in each mandibular buccal shelf, lateral to the
second molars (Fig. 14). Power chains were stretched
between the miniscrews and the lingual buttons
on the mandibular second molars. The occlusal
#

height of the bite turbos on teeth 20 and 0 were
increased to avoid contact between the OBSs and
█
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Fig. 11:
The treatment plan was to relieve crowding in both arches
by extracting all four first premolars (X). Extra-alveolar bone
screws were placed the mandibular buccal shelves, lateral
to the molars, to provide anchorage for intrusion and
alignment of the lingually tipped mandibular molars (right).

the maxillary dentition. The power chains anchored
by the OBSs, began to e ciently up-right the lower
second molars in three dimensions (Fig. 15).
In the 5th month of treatment, an .014x.025” Cu iTi

E

E

A
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0
█

Fig. 12:
At the start of treatment (0M) an .022” slot Damon Q® bracket system was bonded on the upper arch and a bite turbo was
bonded on the lower left lateral incisor and canine. See text for details.

1
█

Fig. 13:
One month into treatment (1M), the crossbite of the maxillary left lateral incisor (#10) was corrected, so the bite turbos on #22
and 23 were removed, and new ones were placed on the occlusal surface of #20 and 30. Standard torque brackets were bonded
on the mandibular teeth, except second molars, and a .014” CuNiTi archwire was placed. Buttons were bonded on the lingual
surfaces of #18, 19 and 31 for the attachment of crossbite elastics.
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Fig. 14:
Fours months into treatment (4M), two Orthobonescrews® (2x12mm, Newton’s A, Taiwan) were installed bilaterally in the buccal
shelves. Power chains were stretched bilaterally between the bone screws and the lingual buttons on the tipped second molars.

archwire was placed on the upper arch and then

placed on the palatal surfaces of the upper central

month. A upper

#
incisors ( 8 & 9) to maintain the vertical relationship

anterior ligature from canine to canine was applied

between the upper and lower incisors. At 10 months,

to maintain the alignment and prevent space from

the posterior cross elastics were stopped.

changed to .01 x.025” TMA in the

th

opening. In all four quadrants, power chains from
the canines to hooks on the ipsilateral first molars

In the 11th month, the upper wire was changed to

were activated to retract the anterior segments until

.01 x.025” SS, and the following month the lower

the first premolar spaces were closed.

wire was changed to .01 x.025” TMA. In the 12 th
month, power chains were reactivated to complete

In the

th

month, all the bite turbos and OBSs were

removed and brackets were bonded on the lower
second molars. An .01 ” Cu iTi archwire was placed

In the 15 thmonth, an .01 x.025” SS archwire was

on the lower arch and changed to an .014x.025”

placed on the lower arch. L-type elastics (Bear 1/4”

month ( Fig. 15 ). Power

4.5oz) were applied from the upper canines to the

chains were applied between the lower canines to

lower second molars, bilaterally. The paths of the

avoid any space forming over the lower anterior

elastics were positioned gingival to the bracket on

Cu iTi archwire in the

segment. In the

60

space closure in all four quadrants.

th

th

month (Fig. 15), bite turbos were

the lower first molars (Fig. 16).

E

E
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Fig. 15:
In the 9th month (9M), bite turbos were bonded on the lingual surfaces of the maxillary central incisors to establish the desired
vertical relationship as space was closed in all buccal segments. A power chain was applied between the lower canines to
prevent space from opening.

17
█

Fig. 16:
In the 17th month of treatment (17M), L-shape elastics (Bear ¼” 4.5 oz) were applied bilaterally (two center views), from the
upper canines to lower second molar, by passing the elastics gingival to the lower first molar brackets.
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In the 1

th

month, the L-type Class II elastics were

After 21 months of active treatment, the appliances

continued. Proximal enameloplasty was performed

were removed and retainers were delivered for both

on the four upper incisors. Torque springs were

arches.

applied bilaterally on the lateral incisors to decrease
their labial root torque (Fig. 16).

In the 2

rd

month, two months after debonding, the

labial frenum was removed with a diode laser to
Bracket repositioning was performed repeatedly

help prevent reopening of the contact between the

throughout the treatment as shown in the sequential

bilateral upper central incisors (Fig. 17).

panoramic films. Wire bending was performed to
detail the occlusion during the final stages of the
treatment. The panoramic radiograph in Figure
shows apparent axial inclination problems between
the lower canines and second molars. Since this
discrepancy was not apparent clinically ( Figs. 5-6),
these axial inclination “problems” were deemed to be
artifacts.1

esults c ie ed
Maxilla (all three planes)
A - P: Maintained
ertical: Maintained
Transverse: Maintained

17

17

2

25

█
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Fig. 17:
From 17-33 months (as marked), the maxillary labial frenum (17M, left) was shown to blanched as the lip was elevated (17M,
right). After the diastema was closed, the frenum was removed with a diode laser (23M). Healing was progressing at 25 months
(25M), and no scarring was noted at 33 months (33M).

E

Mandible (all three planes)
A - P: Maintained
ertical: Maintained
Transverse: Maintained
Maxillary Dentition
A - P: Retraction of incisors and protraction of the

buccal segments
ertical: Maintained

E

A
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photographs and study casts ( Figs. 5-6 ) show a
Class I molar and canine on the right side, with
Class II canine and Class I molar relationships on
the left side. The dental and facial midlines were
coincident. Cephalometric measurements are
presented in Table 1. Superimpositions of tracings
(Fig. 9 ) demonstrate the retraction of the incisors
and protraction of the buccal segments to close the
first premolar extraction spaces. The lower lip was
retracted to relieve the lip protrusion and produce

Inter-molar Inter-canine Width: Crowding corrected

the lip balance that the patient expected. The upper

with first premolar extraction

incisor to S angle was decreased from 115 to 112°,

Mandibular Dentition

and the lower incisor to the mandibular plane angle
was reduced from 10 to 5°.

A - P: Retraction of incisors and protraction of the

buccal segments
ertical: Maintained
Inter-molar Inter-canine Width: Crowding

corrected with first premolar extraction
Facial Esthetics Lower lip retracted

The ABO Cast-Radiograph Evaluation (CRE) score was
24 points. The major discrepancies were occlusal
relationships ( 7 points ), marginal ridges ( 6 points ),
axial inclination of the lower canines relative to
second premolars (2 points), overjet (5 points), and
arch alignment (4 points). The CRE could be corrected
from 24 to 22, because the two points deducted
for lower canine axial inclinations are probably an

etention

artifact.1 Those alignment problems are not evident

Clear overlays were delivered for both arches.

on the finish records (Figs. 5 and 6). Distortion of axial

The patient was instructed to wear them full time

inclinations in the cuspid area of both arches is a

for the first

months and nights only thereafter.

common artifact on panoramic radiographs. Overall,

Instructions were provided for the home hygiene

the excellent dental alignment (CRE 22), midlines (Fig.

and maintenance of the retainers.

5), and facial profile (Fig. 18) were pleasant outcomes
for both the patient and clinician.

inal

aluation o t e reat ent

The patient was pleased with the result,
particularly with regard to masticatory function
and facial harmony (Fig. 4). Post-treatment intraoral

iscussion
The etiology of scissor bite is usually the ectopic
eruption of the maxillary molars to the buccal
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Fig. 18:
1 year after treatment a full set of records was obtained. Note the excellent facial esthetics and stability following correction of
this severe crowded malocclusion (DI 29) in a skeletally mature female.

of their lower molar antagonists. The problem is

the mandible, and 4. premature occlusal contacts

most common in the second molar region and is

(Fig. 19 ).

frequently bilateral. First molars are the second most
common site, and occasionally the whole buccal
2

segment is involved.

Furthermore, when molars are extruded, marginal
ridge discrepancies are probable. If intermaxillary
elastics are used, patient cooperation is a critical

Treatment of scissors bite may involve intermaxillary

factor because crossbite correction may result in

cross-elastics, full fixed appliance, bite turbos,

periods of uncomfortable occlusal contact.

transpalatal arch and or lower lingual arch. All of

64

these mechanics may induce undesirable side-

Treating scissor bites with miniscrews is increasingly

effects: 1. extrusion of second molars in one or

popular because it is less invasive than surgery

both jaws, 2. undesirable decrease in overbite or

and does not require as much cooperation as

even a frank openbite,

intermaxillary elastics.3,

. clockwise rotation of

,5

Park, un et al. corrected

E

█

E
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Fig. 19:
Two drawings demonstrate a common complication of posterior scissors bite correction when the extrusion of molars is not
controlled by bone screws. A normal Class I occlusion (left) can develop an anterior openbite (right) when the buccal crossbite
correction is attempted with conventional mechanics. The scenario is as follows: 1. extrusive forces on the second molars in
both jaws, 2. undesirable decrease in anterior overbite, 3. clockwise rotation of the mandible, and 4. premature contact of
second molars (right), and 5. an anterior openbite with lip incompetence.

scissors bite by intruding the upper and lower

considered which would have involved en masse

second molars with buccal and lingual traction,

retraction of the buccal segments in both arches

anchored with miniscrews. Rotation of molars may

to reduce lip protrusion.

be a problem if there is a sagittal component to the

lingual tipping of the molars imposed anatomic

intrusive forces.

limitations for placing TADs at the start of treatment.

-11

However, the severe

The desired positions for OBS anchorage to retract
In addition to temporary anchorage devices (TADs),

both arches would probably have impinged on

efficient management of scissors bite requires bite

the roots of the lower molars. Another option

turbos to avoid occlusal interferences and prevent

was to reposition the OBSs after the scissors bite

undesirable rotations. Opening the bite facilitates

was corrected, and then retract both arches, but

the control of applied moments and forces. OBSs are

that approach would result in an excessively long

more e cient for molar intrusion than interradicular

treatment time.

miniscrews because they are not placed between
the roots of teeth. OBSs and bite turbos provide

Management of the maxillary midline diastema

optimal TAD mechanics for correction of scissors

(black triangle) was a priority for the patient, so a

bite with minimal complications (Figs. 14-16).

careful diagnosis and treatment plan was indicated.
Biopsy specimens demonstrate that a frenum may

The present patient was treated by extracting all

contain collagen tissue, elastic fibers, and striated

four first premolars. A nonextraction option was

( skeletal ) muscle fibers. 12 According to the site
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of the attachment, Mirko et al. 13 suggested four
classifications for frenum tissue: mucosal, gingival,
papillary, or papillary penetrating. In the present
patient, the gingiva blanched, between the upper
central incisors, when the upper lip was retracted
(Fig. 17). This type frenum is classified as papillary
penetrating, which presents a risk for the diastema
reopening after it is closed orthodontically. A
frenectomy is best performed after closing the
diastema because surgical removal of the frenum
before orthodontics may result in scar tissue that
obstructs space closure.1

onclusion
sing extra-alveolar bone screws and bite turbos
provided optimal mechanics for correcting a bilateral
scissors bite. This innovative method was consistent
with an overall excellent resolution of a challenging,
asymmetric malocclusion. Premolar extractions
and space closure were an efficient solution for
resolving the bimaxillary protrusion in a timely
manner. Bimaxillary retraction with bone screws to
correct bimaxillary protrusion would have increased
treatment time for the present patient, because they
could not be placed in an optimal location initially.

There are several options for the labial frenectomy
procedure: -shaped incision,15 -plasty incision,15
or diode lasers (Nd:YAG, Er:YAG, or CO2).1

,1

Patients

experience markedly less bleeding with laser
oblation, compared surgery by lasers, and there
is no need for sutures or periodontal dressings.1
Compared to surgery with a scalpel, laser frenectomy
involves less discomfort, minimal swelling, 1 and
fewer functional complications.1

,20

Furthermore, less

analgesics are required postoperatively.20 Carefully
considering all the options, the labial frenum
was removed by laser oblation after the maxillary
diastema was closed (Fig. 17).
Follow-up evaluation one year later, revealed that
the overall result was stable and the diastema had
remained closed ( Fig. 18 ). Figure 1 demonstrates
some of the complications associated with
conventional orthodontics correction, without OBSs.
The patient was very pleased with the relatively
short treatment time (21 mo) and excellent result
associated with the current innovative approach:
extractions, bite turbos and E-A OBSs.
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LINGUAL POSTERIOR X-BITE
1 pt. per tooth

Total

0

=

BUCCAL POSTERIOR X-BITE

27

TOTAL D.I. SCORE

2 pts. per tooth

Total

6

=

OVERJET
0 mm. (edge-to-edge)
1 Ð 3 mm.
3.1 Ð 5 mm.
5.1 Ð 7 mm.
7.1 Ð 9 mm.
> 9 mm.

=
=
=
=
=
=

CEPHALOMETRICS

1 pt.
0 pts.
2 pts.
3 pts.
4 pts.
5 pts.

(See Instructions)

ANB ≥ 6¡ or ≤ -2¡

=

Each degree < -2¡

x 1 pt. =

Each degree > 6¡

x 1 pt. =

SN-MP
≥ 38¡
Each degree > 38¡

=
x 2 pts. =

4 pts.

Negative OJ (x-bite) 1 pt. per mm. per tooth =
T
Total

=

4

=
=
=
=

0 pts.
2 pts.
3 pts.
5 pts.

=

75

2 pts.

OVERBITE
0 Ð 3 mm.
3.1 Ð 5 mm.
5.1 Ð 7 mm.
Impinging (100%)
T
Total

≤ 26¡

=

Each degree < 26¡
1 to MP ≥ 99¡
Each degree > 99¡

7

=
x 1 pt. =

Total

=

ANTERIOR OPEN BITE

OTHER

0 mm. (edge-to-edge), 1 pt. per tooth
then 1 pt. per additional full mm. per tooth
T
Total

=

LATERAL OPEN BITE
2 pts. per mm. per tooth
T
Total

=

0

Skeletal asymmetry (nonsurgical tx)

Addl. treatment complexities

CROWDING (only one arch)
1 Ð 3 mm.
3.1 Ð 5 mm.
5.1 Ð 7 mm.
> 7 mm.
T
Total

=
=
=
=

=

=
=
=
=

Total

1

0 pts.
2 pts. per side
4 pts. per side
1 pt. per mm.
additional

Total

68

=

0

7
8

x 1 pt. =
x 2 pts. =
x 2 pts. =
x 2 pts. =
@ 2 pts. =
x 1 pts. =
x 2 pts. =
x 2 pts. =
@ 2 pts. =
x 2 pts. =
@ 3 pts. =
x 2 pts. =

Identify:

1 pt.
2 pts.
4 pts.
7 pts.

OCCLUSION
Class I to end on
End on Class II or III
Full Class II or III
Beyond Class II or III

1 pt.

(See Instructions)

Supernumerary teeth
Ankylosis of perm. teeth
Anomalous morphology
Impaction (except 3rd molars)
Midline discrepancy (≥3mm)
Missing teeth (except 3rd molars)
Missing teeth, congenital
Spacing (4 or more, per arch)
Spacing (Mx cent. diastema ≥ 2mm)
Tooth transposition

1
1

1 pt.

x 1 pt. =

pts.
pts.

pts.

=

0

E
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Occlusal Contacts

a t a iog a h val ation

0

Total CRE Score
Alignment/Rotations

4

1
1

1

1

Marginal Ridges

Occlusal Relationships

6

7
1

2

1
1

1

1

1

1

2

1

1

Interproximal Contacts

0

Buccolingual Inclination

0

Root Angulation
Overjet

2

5
2

2 1

1

1

INSTRUCTIONS: Place score beside each deficient tooth and enter total score for each parameter
in the white box. Mark extracted teeth with ÒXÓ. Second molars should be in occlusion.
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in

hite

66 2
2
622
2 2
2

4

4

own engthening

Total =

4
4
1
4
4
1
14
114
4

14
1
1

4
4

4

4

1
1
1
1
1
1
12
12

2
2

2
2
6
6
2
2
6
6

2

1. M-D Papilla

0 1 2

2. Keratinized Gingiva

0 1 2

3. Curvature of Gingival Margin

0 1 2

4. Level of Gingival Margin

0 1 2

5. Root Convexity ( Torque )

0 1 2

6. Scar Formation

0 1 2

1. M & D Papillae

0 1 2

2. Keratinized Gingiva

0 1 2

3. Curvature of Gingival Margin

0 1 2

4. Level of Gingival Margin

0 1 2

5. Root Convexity ( Torque )

0 1 2

6. Scar Formation

0 1 2

hite sthetic core ( for Micro-esthetics )
4
4

70

gical

sthetic core
6
6
6
6 62

2.

eoe

4

otal core
1. in

thetic co e

Total =

2

1. Midline

0 1 2

2. Incisor Curve

0 1 2

3. Axial Inclination (5 , 8 , 10 )

0 1 2

4. Contact Area (50%, 40%, 30%)

0 1 2

5. Tooth Proportion (1:0.8)

0 1 2

6. Tooth to Tooth Proportion

0 1 2

1. Midline

0 1 2

2. Incisor Curve

0 1 2

3. Axial Inclination (5 , 8 , 10 )

0 1 2

4. Contact Area (50%, 40%, 30%)

0 1 2

5. Tooth Proportion (1:0.8)

0 1 2

6. Tooth to Tooth Proportion

0 1

2
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A left maxillary canine with a dilacerated root is horizontally impacted in the palate. Extraction is undesirable,
so the preferred option is efficient surgical exposure and orthodontic alignment.1 For palatal impactions,
the open window technique is a common surgical approach.2,3 There are multiple surgical and orthodontic
options to customize the process for a specific patient.

-

This article illustrates the step-by-step surgical

procedures as a checklist to assist clinicians in e ciently recovering palatally-impacted maxillary canines.

ase tudy
A 12 year

month old boy presented for assessment of an unerupted maxillary canine. A panoramic

radiograph (Fig. 1) showed an impacted upper left canine associated with a retained deciduous canine on the
same side. Intraoral occlusal photographs (Figs. 2 and 3) show modest alignment problems as well as caries
in the retained maxillary canine. Three-dimensional (3D) renderings of a cone-beam computed tomography
(CBCT) scan showed that the crown of the impacted canine was oriented distally, near the apices of the

█
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Fig. 1: Pre-treatment panoramic radiograph shows the horizontal impaction of the left maxillary canine (#11).
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Dr Ariel Chang,

Instructor, Beethoven Orthodontic Course (Left)

Dr Chris Chang,

Founder, Beethoven Orthodontic Center
Publisher, International Journal of Orthodontics& Implantology (middle)

Eugene Ro erts,

Consultant, International Journal of Orthodontics & Implantology (right)

adjacent premolars (Figs. 4 and 5). CBCT slices along
the long axis of the tooth, and perpendicular to it,
revealed the impaction was completely covered with
bone (Figs. 6 and 7). A periapical film demonstrated
root dilaceration of the impacted canine, and
incomplete apical development (Fig. 8). Radiographic
documentation (Figs. 1 and 4-8) provides the precise
location of the impacted tooth prior to surgery
to uncovering it. The specialized procedures for
█

Fig. 2:
Intraoral occlusal view of the maxillary arch shows no
evidence of an impacted tooth.

█

Fig. 3:
Intraoral photograph of the occlusal view of the mandibular
arch.

surgically exposing this challenging impaction are
presented in a checklist.

█

Fig. 4:
A 3D rendering of the maxillary dentition shows the
impacted canine is positioned lingual to the premolar roots.
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█

Fig. 5:
A 3D rendering of a CBCT scan shows the maxillary dentition
from a posterior palatal perspective.

█

Fig. 8:
A periapical film demonstrates a dilaceration in the root of
the impacted cuspid.

█

Fig. 6:
A CBCT slice perpendicular to the long axis of the impacted
canine (colored boxes) shows it is located beneath the
palatal cortical plate.

█

Fig. 9:
The orientation of the impaction and roots of adjacent teeth
are visualized on a CBCT image.

ur ery Procedures
rientation

‧Locate the position of the impacted canine.
» Plane radiographs (occlusal and periapical films)
may be adequate for localizing and determining
the root shape of relatively simple soft tissue
█
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Fig. 7:
An axial slice along the long axis of the impaction shows it is
located near the roots of the premolars.

impactions, but bony impactions require CBCT
imaging for precise localization relative to
adjacent teeth ( Fig. 9 ). Slices from the CBCT
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imaging are also useful for determining the
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e lection

thickness and density of the bone covering the
tooth (Fig. 6). In addition, D imaging reveals the
root shape (Fig. 7), and any anomalies present
that may limit the prognosis for the impaction,
even if it is aligned. This is an important aspect
of differential diagnosis. It is a waste of time and
money to recover an unserviceable tooth.

y
ndentation
█

Fig. 11:
Incise the overlying soft tissue (orange line)
along the long axis of the crown and parallel to the
the greater palatine artery (red lines).

‧Incise the soft tissue along the long axis of the
crown with a No. 15c surgical scalpel (Fig. 11).2
‧Reflect the flap with a surgical curette or
periosteal elevator.
█

Fig. 10:
Mark the location of the underlying crown with a sharp
explorer. See text for details.

‧Apply local anesthesia to the surgical site.

‧Beware of the greater palatine artery (Fig. 11)
which courses through the center of each half of
the palate. If possible make incisions parallel to
the artery and avoid deep transverse sections that
may sever it.

‧Mark the location of the crown with a sharp
explorer. ,5
» The sensation is different when an explorer
strikes a tooth rather than bone. Enamel is very
rigid and there is no penetration by even a
sharp stainless steel (SS) explorer. A tooth root
is not as hard as the enamel, but penetration
by the explorer tip is quite limited. The explorer
will penetrate bone with a crunchy sensation.

█

Fig. 12:
The soft tissue covering the crown of the impacted
canine is removed with electrosurgery.
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█

Fig. 13:
Remove soft tissue to expose the bone covering the crown
of the cuspid, and locate the underlying enamel with an
explorer.

█

‧Use a dental electrosurgical unit (ESU) to remove
the soft tissue covering the crown (Fig. 12).3
» ES

Fig. 14:
All bone covering the crown of the impaction is carefully
removed down to the level of the CEJ. Avoid directly
contacting the tooth with the bur.

(CEJ). Spontaneous tooth eruption is facilitated
by removing bone apical to the height of
curvature of the crown. Be cautious with the

controls localized bleeding by cauterizing

bur near the CEJ to avoid injuring the tooth.

vessels and coagulating blood. This method

When the layer of overlying bone is thinned

prevents blood oozing from the wound,

su ciently, the remnant is easily removed with

thereby providing good visualization of the

a hand instrument. Cervical damage to the

surgical field.

tooth can subsequently result in external root
resorption.

‧Use an explorer to penetrate overlying bone to
determine the position of the cuspid crown (Fig.
13).
» Differential sensations when an explorer
engages enamel, the root of the tooth or bone
is a very effective method for surgically locating
the crown of the impaction.

one e o al

‧Use a high speed handpiece with a carbide round
bur to remove the overlying bone (Fig. 14).2,3
» It is essential to remove all bone covering the
crown down to the cementoenamel junction
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█

Fig. 15:
The etching solution is applied to the enamel surface with
a syringe (upper left). Moisture is controlled with surgical
suction (grey tube).
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‧Etching & Bonding
» Moisture control is very important when
etching, sealing and bonding. Bleeding is
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‧Bond a button on the crown portion of the
impacted canine.
‧Make an indentation in the rugae area where the
miniscrew will be inserted.

controlled with electrocautery. Water, saliva and
residual blood are removed with high power

cre s nsertion

suction (Figs. 15 and 16).

█

Fig. 16:
After the etched surface is rinsed and dried, the sealant is
applied with a yellow brush.

ndentation

█

Fig. 18:
Traction is applied with a power chain to upright the canine,
and a coil spring is used to open space in the arch for the
impaction.

‧A miniscrew is inserted mesial to the impaction.
‧An elastic power chain is attached from the
button on the impaction to the miniscrew.
» The miniscrew is placed on the mesial surface
to upright the impacted canine with an elastic
power chain. This force system provides direct
traction to upright the impaction without
deleterious side effects on the rest of the
dentition. It is often necessary to reposition the

█

Fig. 17:
After the button was bonded on the crown of the impacted
canine, the position for the miniscrew was marked by
penetrating the soft tissue in the rugae area with an explorer.

miniscrew as the tooth is uprighted. Beware of
impinging on the roots of teeth and creating
occlusal interferences.
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» Healing mucosa grows

1mm day which is

much faster than a tooth erupts. The dressing
is essential for maintaining the patency of the
window until the tooth erupts through it.
» Periodontal dressing is removed three days
after the surgery and the eruption of the
impaction is closely monitored for

weeks or

until it erupts through the mucosa.
█

Fig. 19:
Petroleum jelly is applied to the back of a glove to assist in
manipulating the periodontal dressing.

‧Extract the primary canine (Figs. 20 and 21).

‧Spread petroleum jelly on the back of a glove
to coat glove fingers to prevent sticking to the
periodontal dressing (COE-PAK). ,5
P

lication

‧Coat glove finger tips with petroleum jelly from
the back of the glove (Fig. 19).
‧Cover the wound with periodontal dressing and
pack it into the interdental spaces and around
the miniscrew.

█

Fig. 20:
Periodontal dressing is covering the wound and the
miniscrew, and the carious maxillary left deciduous cuspid is
prepared for extraction.

█

Fig. 21:
After extraction the deciduous canine shows both extensive
crown and root destruction.

‧Use wet gauze or a cotton swab to press the
periodontal dressing into firm contact with the
wound.
» Packing the dressing into the interdental spaces
provides retention.
» Periodontal dressing controls bleeding,
enhances patient comfort, and most
importantly prevents the mucosa from growing
over the uncovered impaction (open window

technique).
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through the incisive canal by anastomosing with

iscussion
For most palatal impactions, the open window
approach allows for spontaneous eruption.
However, that approach is less likely to be successful
for bony impactions, particularly when horizontal,
deep in the alveolar process, with a dilacerated root,
in an older patient, or when a miniscrew is required.
Deep bony impactions usually require traction for
eruption (Fig. 18). However, the most critical issue in
dealing with bony impactions in the posterior palate
is avoiding damage to the greater palatine artery
(GPA)(Fig. 22) 2,3 which is the terminal portion of the
descending palatine artery, that is derived from the
maxillary artery (Fig. 23). The

PA enters the palatal

the sphenopalatine artery to supply the nasal
septum (Fig. 23). The

PA is a relatively large artery

in the posterior palate that is capable of significant
bleeding if severed. The surgeon must avoid any
incisions that threaten the

PA. If an impaction is

near the PA, it may be best to reflect the soft tissue
of the palate to expose the impaction.
Dilaceration is a developmental disturbance in
the shape of a tooth, and it may affect both the
deciduous and permanent dentitions. The term
dilaceration refers to a curvature in some aspect of
a tooth. It usually involves the cervical region and

soft tissue through the greater palatine foramen,
and provides the blood supply for the gingiva and
mucosa of the posterior palate (Fig. 22). It terminates

reater
palatine artery
ateral ranch of
sphenopalatine artery

Incisive fossa
reater palatine artery

Fig. 22:
The arterial supply of the palate is drawn on a dry skull.

Descending
palatine artery
reater palatine
foramen

reater palatine foramen
█

Maxillary
artery

█

Fig. 23:
The arterial supply of the internal maxilla is drawn on
a midsagittal section of a dry skull.
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or the root of a tooth. If the problem is genetic, it
usually also affects the same tooth on the opposite
side of the arch, because the genome contains
genes for only half of the body: the other half is a
mirror image. 10 Isolated cases of dilaceration are
usually due to trauma during tooth development
or the tooth being impeded during eruption.
Trauma may displace the formed portion of the
tooth germ, so that the rest of the tooth forms at an
abnormal angle. Eruption is such that the apical area
remains at the same place while the crown moves
occlusally, but if eruption is mechanically blocked,
the proliferating apical area will move into different
direction. The ensuing distortion of root form is
deemed dilaceration.

onclusion
For many years, extraction was the recommended
treatment for a dilacerated impactions, but modern
technology offers new options. Conservative surgical
exposure and bone screw anchorage facilitates
the recovery and alignment of even severely
displaced impactions. This article provides a step
by step sequence ( checklist ) to assist the clinician
in managing palatal impactions in a standardized
manner with the open-window technique.
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Feedback from the 2015 Beethoven
International Workshop

It was in a Damon Meeting in Buenos Aires in 2014 when I first learned about this
workshop. Dr. Chang’s lecture really inspired me so I registered right away, and had
since been preparing and expecting for this journey to come. It was like a dream come
true! Everything throughout the workshop was perfect and beyond expectations.
Dr. Chris shared his knowledges in details and made the difficult cases look simple.
The efficiency of his team who work in perfect harmony in clinic was amazing!
I want to thank Dr. Chris for opening the doors of his home, his clinic, and his heart.
So selfless that encourages me to do things better every day. I also thank God for this
unforgettable workshop and I wholeheartedly recommend it to my colleagues. If you
ever wanted to take the course, do not hesitate to do it! It is an honor to join this great
family and thank you, Dr. Chris, for everything!

Dr. Lee Hye Jin Serena
Argentina
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The workshop was well organized. Dr. Chris, his
wife, Shufen and his entire team were warm and
friendly and it made our whole experience there
very comfortable.
It was indeed a pleasure to see the master at
work and exciting to learn how meticulously
things are planned and arranged to make him
say "it's easy”. OBS, the Vista technique and the
Keynote workshop, all and all was an wholesome experience and I would definitely recommend
this course to my friends who would like to look at things from a different perspective. I had four
wonderful days there, enjoying the lovely food and making some great friends!!!
As a final word I would like to say that getting to spend time with such dedicated, knowledgable
and lovely group of people is in itself a blessing.

Dr. Sunish T Daniel
Dubai

It is with great pride that I incorporate Drs.
Chang and Lin’s names as “Newcomers” in
“My Pantheon of Mentors”. As a firm believer
of Angle’s philosophy, I am sure that Dr. Angle
would be glad to know that contemporary
orthodontics has a professional as Chris
Chang! When his non-surgical approach
for extreme borderline cases demonstrates
success in adults, it is time for a paradigm
From left to right: Mrs. Chang, Drs. John Lin, David Freitas
Matos, Paulo Fernando Retto, Chris Chang

shift. His genius is beyond his time, and any
orthodontic post-graduation course must
incorporate his treatment strategy.

Something is only impossible until someone else proves otherwise, said Albert Einstein; in
modern days orthodontics that someone else has a name, Chris Chang.

Prof. Dr. Paulo Fernandes Retto
Lisbon, Portugal
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I have followed Dr. Chris Chang’s lectured on the use of OrthoBoneScrews around the world. I was very
excited to come to Taiwan to visit Dr. Chang’s clinics and watch him at work.
I learned a great deal from the lectures and workshops. The insight into Dr. Chang’s personal views and
his philosophies of life and work was truly inspirational. I am grateful for the chance to apply what I have
learned to my patients and hope to achieve a whole new level of treatment for them.

Joanna Lim
Singapore

About the chair side observation,
it was an unparalleled experience.
Dr. Chang’s knowledge and creativity
are astonishingly vast and makes a
huge difference in the orthodontic
practice. He is a great orthodontist
and I feel lucky for having this
amazing experience.

José Roberto Pereira
Canada
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獎學金學員心得回饋

三天下來真的很感謝貝多芬矯正中心讓我能夠有這
樣難得的機會，在張醫師病人超多，步調超快的診所裡
見習，了解大規模的矯正中心如何高效率地運作，同時
聆聽張醫師世界級的演講 著實令人感到讚嘆。

葛元楷 台北醫學大學

這次見習的經驗，開啟了我對矯正更大的視野，見
識到矯正可以跟其他科結合的那麼好，
可以做到這麼大的規模，如此的專業又有效率。同
時，也看到了診所的經營模式，良好的助理訓練，讓醫
師能夠非常專心且有效率的進行治療。
整個診所的步調都非常快速、有效率，但又不會感
覺到很急躁、混亂，把節奏抓得很好。

蔡宜臻 台北醫學大學
這三天的課程和診所參觀，真的讓我非常開心和滿足！除了震懾於矯正科學的創意想法與技術
上的革新，張醫師精益求精的精神更讓我心裡有一番衝擊，真的非常謝謝張醫師願意如此大方且熱
情的和我們分享他豐富的學習經歷與人生理念，能夠親自參觀並了解張醫師對病人的重視、學習如
何用最簡單的方式進行誠懇的溝通，我想這是未來身為牙醫最珍貴和重要的收穫！一次旅行就足以
改變一個人生，以往曾思考一位為病人著想的好牙醫是否會因為現實因素受到限制，很高興這幾天
不論是學術演講、診所觀摩，我看見了一位好牙醫的最佳典範！
植牙論壇也是我覺得很特別的經驗，不難發現每位台
上的演講者都非常用心的整理繁多且複雜的學術內容，最
令我佩服的是他們都做到了深入淺出，讓投影片發揮最大
的理解效果，一眼就能看到重點，討論方式也生動有趣，
這樣的演講竟然是不專心也難，真的很精彩！這樣的呈現
與報告方式真的值得我學習，也因受益良多而感到開心！

陳芝然 台北醫學大學
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矯正植體課程
OBS

2 0 1 5 / 11 / 0 6 ( 五 )

09:00~20:00

In-office Workshop

講解矯正植體操作的時機、⽅方法
診所臨床跟診及實例⽰示範

⽛牙醫師不敢或是不知如何植⼊入 miniscrews，⼤大抵有兩個原因：⼀一是無

法突破⼼心理障礙；另⼀一則是認為操作困難。然⽽而，張醫師透過⾼高效率
的課程講授，直接切⼊入重點，使您輕鬆掌握；簡潔的步驟，讓您不再
求助⽛牙周或⼝口外醫師。百聞不如⼀一「做」，相信短短⼀一天的課程，您
將親⾝身⾒見證！
● 購買OBS超值組贈 2000元課程折價券，可折抵本課程費⽤用。

助理訓練課程

全⽅方位⽛牙醫診所
⺩王肖⻯⿓龍醫師

2 0 1 5 / 1 0 / 0 2 ((五
五)
2 0 1 5 / 1 0 / 1 6 (五
(五)

1. ⾼高效矯正助理訓練

4. Keynote 製作

2. 新病⼈人流程

5. 矯正期間衛教

3. 照相技巧

6. Morph 製作

針對矯正助理的臨床技巧、電腦操作，包含照相、X光
拍攝、Damon 系統相關知識介紹，以及⽛牙科電腦應
⽤用，例如衛教檔案製作、Morph 病例以及 Keynote 病
例製作教學。結合課堂講解與診間實習雙重⽅方式，幫
助您快速培養出得⼒力矯正助理。此外，本期課程新增
iPad 在診間的應⽤用，讓您的助理可以善⽤用科技，為病
⼈人創造理想就診經驗。
● 三⼈人以上團報享 9折 優惠。

報名專線：湧傑 北區02-27788315 中區 04-23058915 南區 07-2260030
⾦金⽜牛頓藝術科技

地址：新⽵竹市建中⼀一路25號2樓 電話：03-573-5676

“From this book we can gain a detailed understanding of how to utilize this ABO system for case review
and these challenging clinical cases from start to finish.”

Dr. John JJ Lin, Taipei, Taiwan

“I’m very excited about it. I hope I can contribute to this e-book in someway.”

Dr. Tom Pitts, Reno, Nevadav, USA
Dr. Javier. Prieto, Segovia, Spain

“A great idea! The future of textbooks will go this way.”

No other book has orthodontic information with the latest techniques in treatment that can be seen in
3D format using iBooks Author. It's by far the best ever.

Dr. Don Drake, South Dakota, USA

“Chris Chang's genius and inspiration challenges all of us in the profession to strive for excellence, as we
Dr. Ron Bellohusen, New York, USA
see him routinely achieve the impossible.”
This method of learning is quantum leap forward. My students at Oklahoma University will benefit
Dr. Mike Steffen, Oklahoma, USA
greatly from Chris Chang's genius.
“Dr. Chris Chang's innovation eBook is at the cutting edge of Orthodontic Technology...
Dr. Doraida Abramowitz, Florida, USA
very exciting! ”
“Dr. Chang's technique is absolutely amazing and cutting-edge. Anybody who wants to be a top-tiered
orthodontist MUST incorporate Dr. Chris Chang's technique into his/her practice.” Robert S Chen, California, USA
“Dr. Chris Chang's first interactive digital textbook is
ground breaking and truly brilliant! ”

Dr. John Freeman, California, USA

“Tremendous educational innovation by a great
orthodontist, teacher and friend.”

Dr. Keyes Townsend Jr, Colorado, USA

“I am awed by your brilliance in simplifying a complex
problem.”

Dr. Jerry Watanabe, California, USA

“Just brilliant, amazing! Thank you for the
contribution.”

Dr. Errol Yim, Hawaii, USA

“Beyond incredible! A more effective way of
Dr. James Morrish Jr, Florida, USA
learning.”

22nd Beethoven international workshop in
June, 2015. Participants took photo with Dr.
John Lin (Center right) and Dr. Chris Chang
(Center left).

